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Suborder Apocynineae L. Benson ex Rosalli,' comprising the Apocynaceae 
Juss. and Asclepiadaceae R. Br.. is recognized here as a compromise between 
conflicting traditional and more recent views about the syslematics of these 
plants. Although most botanists have maintained the “apocynads” and the 
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“ascicpiads" as dislincl families since Robert Brown first separated them early 
in the nineteenth cenlury, an increasing number (e.g., Hallier; Judd, pcrs. 
comm.: Stebbins; Stevens; Thorne. 1976, 1981) believe that the two groups 
grade into each other so gradually that it would be more appropriate to treat 
them as a single lamily; in addition, the peculiar gynoccium (carpels free in 
the ovule-bearing region but connate above) present nearly throughout is nearly 
unknown in other llowering plants. Despite these facts, even botanists (includ¬ 
ing this author) supporting unification of the two families usually continue to 
rccogni/e them as distinct for reasons of practicality and tradition; each is a 
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'Article 16.1 of the International Code of Botanical Nomenclature (ICBN, 1988) slates that “names 
ofiaxa abo\e tlie rank offamiK are automaticalh l\[)ilied if they are based on generic names." which 
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(ieniianales. not Aiiocn males, so in this case author citation is necessary. Benson proposed the Apoc- 
\nineae in 1^79. but his name was not \ alidl\ published because it vsas not accompanied either by 
a Latin description or diagnosis or by a reference lo a pre\ iously and cll'ectively published one (i.e., 
it was not published in accordance with Art. 36.1 [IC BN, 1988], the efTcctive dale ol which is January, 
193.S). The following is presented to ccnavcl this siliuition. 

.\|)<K*> niiieae 1 . Benson e\ Rosatli ( Apoc>nineae 1 . Benson, PI. ('lassificalit)n. ed. 2. 263. 1979. 

nomen in\ alidum). 

llerhae \el frulices lacliferi: folia simplicia. opjjosita: llores aclinomorphi. hermaphrodili. penla- 
meiT. cal\\ partilus persisiens: corolla sympelala: stamina 5. epipeiala: carpella 2, supera. ad basim 
plenmuiLie libera, ad apicem connata: placentae maiginales. rare parielales vel a.xiales: Iructus ple- 
runu|ue folliculus. rare tlrupa \ el capsula: semina a[Hce plerumque comosa. 

lives to herbs with latex. l.ea\es simple. usuall\ o|J[7osite, entire [rarely toothed or lobedj, often 
with colleters basally. Inllorescences terminal but often appearing inlerpetiolar, cymose, or Howvrs 
sometimes solitary. Flowers perfect [rarely carpellale or slaminale functionally], aclinomorphic or 
neaiK so. 5* |rarel\ 4-lmerous except carpels 2 |somelimes to 8]; sepals nearh' live, ollen with 
squamellae basally: corollas \ariousl\ sympetalous: tubes often appendaged adaxially. lobes ollen 
overlapping: stamens epipetalous. alternating with corolla lobes, filaments free and short or connate 
around gynoccium. unappendaged or bearing abaxialK 1. 2. [or more] coronas; coronas discoid or 
comprising 3 free or cemnate. v'aimnisL shaped segments, each sometimes appendaged adaxialL: 
anthers free, variously agglutinated to each other aiul lo stvle-sligma head, or connate itilo anther 
head around style-stigma head: pollen released as indiv idual grains or tetrads, or in pollinia; nectaries 
external to ov aries. absent, or within sligimatic chambers; carpels free or sometimes connate in ovule- 
bearing region, free or connate in stvlar region, and connate aiiically into variously modified style- 
siigma head: ov aries supericn' lo subinferior, placentae marginal when ovaries live, parietal [or axile] 
when connate; ovules 1 to many per carpel. Fruits follicles, sometimes drupes, capsules, [or berries]; 
seeds in follicles glabrous, each with a tuft ol' iriclunnes at a|X\x [or sometimes at both ends] [or 
arillaie|. those in drupes [or berries] naked, those in capsule winged. 
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very large and complex group (i.e.. one in which many infrafamilial taxa have 
been recognized) that has long been accepted at the level of family. 

Recognition of the Apocynincac as proposed here is essentially consistent 
with Stevens’s (p. 67) assertion that “almost everyone . . . would agree that 
what is represented by Apocynaceae and Asclepiadaceae (including Periplo- 
caceac) is a single taxon at some classificatory level; the cumulative similarities 
far outweigh the differences.” However, acceptance here within a single taxon, 
the Apocynineae, of only two families, the Apocynaceae and the Asclepiada¬ 
ceae, is at odds with his belief that there are five groups involved (which he 
recognized as subfamilies) and that the greatest discontinuity lies not between 
the Apocynaceae and the Asclepiadaceae, as is implied by the arrangement 
adopted here, but between the Plumerioideae K. Schum. and the Apocynoideae, 
the two subfamilies of Apocynaceae recognized here. 

Two other alternatives to unification of the Apocynaceae and the Asclepia¬ 
daceae into a single family would also reflect the close relationship between 
the two, but in my view they are not as aceeptable as the one adopted here. 
The better of these would involve establishment of a superfamily but is un¬ 
desirable because there is no recommended name termination for such a taxon 
in the International Code of Botanical Nomenclature, and its implementation 
therefore could cause confusion. The other alternative would consist of in¬ 
cluding the two families in their own order, the Apocynales, as was adopted 
by Hutchinson (1926), among others. However, such an arrangement would 
impart nothing about the relationships between these two and the other families 
usually included in the Gentianales. an order of relatively consistent circum¬ 
scription by most modern authors; therefore, it, loo, is undesirable. 

In summary, recognition of the Apocynineae as a suborder within the Gen¬ 
tianales is adopted here not only because it allows a rather commonly accepted 
order to be maintained but also because it conveys the closeness of relationship 
between the Apocynaceae and the Asclepiadaceae in a way that has been 
specifically addressed by the International Code of Botanical Nomenclature. 

As indicated above, there appears to be nearly uniform agreement among 
modern systemalists regarding the circumscription and, to a lesser extent, the 
infraordinal structuring of the Gentianales. Dahlgren, Takhtajan, Thome (1976, 
1981), and Wagenilz each included at one level or another and in various 
sequences groups recognizable as the Apocynaceae, Asclepiadaceae, Gentia- 
naceae, Menyanthaceae. Loganiaceae. Buddlejaceae. Rubiaceae, and various 
other taxa. A most notable exception to this uncharacteristically high degree 
of conformity is the view of Cronquist, who considered the Rubiales to be a 
link between his Gentianales (excluding the Buddlejaceae and Menyanthaceae 
but otherwise delimited as above) and Dipsacales. but too large to be included 
as a peripheral group in either. Benson placed the Rubiales even farther away, 
in the fourth of four “groups” of dicotyledons, and included the Adoxaceae. 
Caprifoliaceae, Dipsacaceae, Rubiaceae, and Valerianaccae in the order. The 
Gentianales (including the Olcaccac but otherwise delimited as above) consisted 
of the suborders Gentianineae. Oleineae, and Apoeynineae, the last as defined 
here. 

The Gentianales, in the usual sense and as accepted in this treatment, may 
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be defined as Asteridae (according to Cronquisl, a subclass in which more than 
99 percent of the speeies are distinguished from other dicotyledons by sym¬ 
petalous (lowers and stamens equal in number to and alternate with, or some¬ 
times (ewer than, the corolla lobes) that are characterized by a combination of 
traits including diversity o( habit, although the plants are commonly woody 
and usually nonglandular; simple, entire, opposite or whorled leaves; colleters 
assoeiated w ith petiole bases, leaf axils, and/or adjacent areas of the stem; live 
or sometimes four sepals, petals, and stamens but only two carpels; corolla 
lobes that overlap and are twisted either to the right or left, at least in aesti- 
\ation; epipetalous stamens; and superior or inferior ovaries. According to 
Wagenitz, the order occupies an isolated position among other sympetalous 
groups and is of unknow n ancestry. 

As accepted here, the Apocynineae can be distinguished most readily from 
the rest of the CJentianales by their latieilers, which usually produce a white 
liquid and are laeking in the rest of the order, ineluding the Rubiaceae. Oth¬ 
erwise, the suborder is generally set apart by a combination of character states 
including funnellbrm, salverform. or urccolate corollas, sometimes with strong¬ 
ly renexed lobes; anthers that are adherent to or fused with the apical portion 
ot the gynoecium (except in the Plumerioideae); carpels that are free in the 
ovule-bearing region (except in some Plumerioideae) but variously united above 
and olten enlarged and elaborated terminally; superior ovaries; and Ibllicular 
fruits (except in some Plumerioideae) containing comose seeds (except in most 
Plumerioideae). 

The Apocynaceae and Aselepiadaeeae also share a number of other I'eatures. 
including those ha\ ing to do with morphology, embryology, anatomy, and 
chemisti); many ol the Irequently cited differences may not hold after the 
plants are more thoroughh knowai. These similarities and difl'erences are sum¬ 
marized below, and in some cases thev are discussed more fullv in the treat- 
ments ol the indi\ idual families and cenera. 

.Several trails commonly used to separate the Apocynaceae and Asclepia- 
daceae, including the widely presumed absence or presence, respectively, of 
special structures for pollen transport (see below), in fact represent conlinua 
or involve a number of exceptions. As pointed out by Cronquisl, in various 
aspeels of (loral morphology there are e\ olutionary progressions from the Plu¬ 
merioideae to the Apocynoideae of the Apocynaceae, and from there into the 
.•\sclepiadaceae. in whieh the sequence proceeds from the Periplocoideae R. 
Hr. ex Endl. to the Seeamonoidcae Endl. and the Asclepiadoideae. 

The most charaeterislic features of the .Aselepiadaeeae are related to polli¬ 
nation, the specialized mode of which is usually cited in attempts to explain 
the large number ol species in the lamily. Within the Apocynaceae, however, 
a comparable number of species exists in which pollination is less specialized. 
.According to Cdonquist, the equal numbers of species in the two families are 
not due to equal le\ els of pollination-mode elTectiveness, but instead to the 
fact that the number of species in the Periplocoideae has remained small be¬ 
cause the mechanism of mass pollen transfer (particularly the pollinia) is im¬ 
perfectly de\eloped in the group. 

The e.xtensi\ e elaborations and the \ arious fusions characterizing the (lower 
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in the Asclcpiadaccac appear to represent, at least in some cases, culminations 
of evolutionary trends apparent in the Apocynaccae. The coronas in the Apoc- 
ynaceae generally arise as relatively simple appendages in the throat of the 
corolla, while those present in most Asclepiadaceae are more complex struc¬ 
tures derived from the abaxial side of the staminal filaments or from the area 
of fusion between the filaments and the corolla. In the Plumerioideae anthers 
are completely fertile, unappendaged, and free from each other as well as from 
the stylc-stigma head,’’ whereas in the Apocynoidcae they are characteristically 
fertile only in the apical half or so, variously appendaged (at the base and 
sometimes also apically), and adherent to one another as well as agglutinated 
to the stylc-stigma head. Anthers in the Periplocoideae are mostly unappend¬ 
aged and usually free but are sometimes adherent to one another and appressed 
against the style-stigma head, a condition comparable to that described for the 
Apocynoidcae; in the Sccamonoidcae and the Asclepiadoidcac they, as well as 
other floral parts including the filaments, are elaborate (and hence only partially 
fertile) and fused to each other as well as to the style-stigma head, thereby 
contributing to formation of the so-called gynostegium of the Asclepiadaceae. 

Anther dehiscence is longitudinally introrsc (and sometimes slightly latrorsc) 
throughout the Apocynaccae and in some Asclepiadaceae (Periplocoideae, Scc¬ 
amonoidcae) and apical in the majority of the Asclepiadaceae (i.c., most As- 
clepiadoidcae). According to Woodson (1930). anthers arc essentially four- 
locular (tetrasporangiate) in the Apocynaccae. However, whereas they remain 
so throughout development in most of the family, in Apocynum L., Poacytuttu 
Baillon, and Trachoiuitiim Woodson (rccogni/cd here as the tribe Apocyncac, 
see below) the partition between adaxial and abaxial pairs ruptures by maturity, 
yielding a seemingly bilocular anther. This condition was considered by Wood- 
son (1930) to be indicative of an affinity with the Asclepiadaceae, in which 
anthers arc tetrasporangiate but bilocular in the Periplocoideae and Secamo- 
noideac, and bisporangiate and bilocular in the Asclepiadoidcac (see primarily 
Cronquist; Davis; and Maheswari Devi, 1964). The account of Safwat differs 
from the foregoing in stating that anthers are four-locular in the Periplocoideae 
and Secamonoideac (see discussion of the Asclepiadaceae). 

The apparent lack in the Apocynaccae and universal presence in the Asclc- 
piadaceae of special structures for pollen transport out of the flower has been 
widely believed to be the single most reliable difference between the families, 
and it may indeed be. However. Schick (1980) has suggested that in the Apoc- 
ynaceae secretions of the style-stigma head that were at one point in evolution 
(i.e., before development of the concealed stigma) stigmatic presently hold 
pollen in place and perhaps even contribute to its attachment to insect visitors. 
This possibility, together with the fact that it is now known that pollen-trans¬ 
porting structures of the Asclepiadaceae are actually hardened, acellular secre- 


"^Several terms including ‘'stigma.’’ “stigma head," “stigmatic head," and “style head” have been 
used for this structure, primarily because it is usually elaborated to various degrees and is only 
partially stigmatic. “Style-stigma head" is used here to rellecl the idea that it appears to be precisely 
homologous to neither the style nor the stigma, as these terms are usually used, but to both the stigma 
and the apical portion of the style. 
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lions of the slylc-sligma head, suggests that even in this regard the families are 
indistinct. (For more detailed accounts, sec family discussions.) 

The two meiotic divisions of pollen mother cells arc simultaneous in most 
Apocynaceae. Pcriplocoidcae. and Sccamonoideac. whereas only the successive 
type has been reported in the Asclcpiadoideac (see Safwal in the discussion of 
the Asclcpiadaceac. to follow). Pollen is released as individual grains in most 
of the Apocynaceae. but as tetrahedral, isobilateral, or decussate tetrads in 
A[)(Hyiiutn. Poacynu)}}, and 'rrachoDiituDy although grains or tetrads in the 
I'amiK are sometimes loosely coherent (Cronquist). they do not form pollinia. 
In the Asclcpiadaceac. pollen is released as linear (or sometimes tetrahedral, 
isobilatcral. rhomboid, or T-shaped) tetrads that arc loosely coherent in the 
Periplocoideae but firmly enclosed in pollinia in the Sccamonoideac and As- 
clepiadoideae. 

According to Brewbakcr. the pollen is binuclcatc when shed in some genera 
of both lamilics (c.g.. Allamanda L.. Cailuiranihus G. Don. Nerium L.. Rau- 
volfta L.. Vrcchitcs Mucllcr-Arg. [= Pcnia/iiion Voigt], Vinca L. in the Apoc¬ 
ynaceae; se\eral extraregional genera of Asclcpiadaceac) and trinuclcate in 
others (e.g.. Anisania Walter, Apocynuni, Carissa L., Thevetia L.; Asc/cpias L.); 
such reports are not consistent with the accounts of Cronquist, Davis, and 
others, who have indicated that the grains in both families arc in all cases 
irin ucleale. 

According to Cronquist. pollen in the Apocynaceae is tricolporatc or bi- or 
iriporate. sometimes with granular instead of the usual columellar infrateclal 
structure. It is notable that such aspects of pollen morphology and structure 
evidently have not been reported for the Asclcpiadaceac. 

Inflorescences in both families are essentially cymosc (for discussion of those 
of the Apocynaceae, see Woodson, 1935b; for those of the Asclcpiadaceac, sec 
Nolan), but while they arc usually raceme- or panicle-like in the Apocynaceae. 
they are often umbel-like in the Asclcpiadaceac. 

Flowers in both families display most of the features generally associated 
with insect pollination. They arc perfect throughout the suborder, c.xcept that 
those in the Asclcpiadaceac arc rarely imperfect and are fivc-mcrous with 
respect to the number of sepals, petals, and stamens, although some Apocy¬ 
naceae are in this sense four-mcrous. The gynoccia are bicarpellate in all but 
the tribe Pleiocarpeae K. Schum. (Apocynaceae), in which they are usually 
three- to live- (but sometimes two-, six-, seven-, or cight-)carpellatc. Anthers 
are held within the fused portion of the corolla in parts of both families, but 
lhe\ are exserted in tribe Parsonsieae K. Schum. of the Apocynaceae and in 
most of the Asclcpiadaceac. In some Apocynaceae, including and 

many Asclcpiadaceac the corolla lobes arc strongly reflexcd. Filaments are 
distinct in the Apocynaceae and Periplocoideae but are usually connate into a 
short sheath around the style (to which they arc coherent) in the Asclepiadoi- 

deae; filaments are unappendaged in the Apocynaceae but arc variously elab¬ 
orated in the Asclcpiadaceac. 

Nectaries arc present in most Apocynaceae and. according to Good, espe¬ 
cially Irequent in the .^pocynoidcae. Although they may number cither two or 
live and vary from completely free to totally fused into an unlobcd, annular 
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structure, they are always located around the base of the gynoecium (see V. S. 
Rao & Ganguli). Nothing comparable exists in the Asclepiadaceae, where nectar 
is produced in the stigmatic chambers and sometimes held in the corona (see 
discussion of Asclepiadaceae). 

While some apocynaceous flowers (i.e., those of most members of the tribe 
Pleiocarpeae) are unique within the suborder in having three or more carpels, 
others qualify as such by virtue of their compound (yet bicarpellate) ovaries: 
those in the Melodininae K. Schum. are bilocular and have axile placentae, 
while those in the Landolphiinae K. Schum. and the Allamandeae Pichon are 
unilocular with parietal placentae. The ovule-bearing region in the asclepia- 
daceous gynoecium is uniformly composed of two free carpels. Ovaries are 
wholly superior throughout both families, with the exception that they are 
partially sunken into the receptacle in some members of each (e.g.. Plumeria 
L., Himatanthus Willd. ex Schultes, Apocynaceae). The non-ovule-bearing 
region of the gynoecium is more or less completely united throughout the 
Apocynaceae (except, for example, in double flowers of 1 abernaemoutaua 
divar'icaia (L.) R. Br.; see Raghuvanshi & Chauhan), although the styles of 
many genera are bilobed in transverse section. In the Apocynineae there is a 
progression from a generally typical style and a small, relatively simple, stig¬ 
malike style-stigma head in more primitive Apocynaceae to an enlargement 
and elaboration of the style-stigma head in more advanced members of the 
Apocynaceae and all Asclepiadaceae. In Apocynum the region may represent 
an evolutionary diversion in the sense that it is not differentiated into a style 
and a style-stigma head but into a single massive, sessile, rhomboid structure, 
the clavuncle (see Figure 5e, i). The non-ovule-bearing region of the gynoecium 
in the Asclepiadaceae appears to be generally free in the stylar region (i.e., there 
are two distinct styles), a condition in sharp contrast to that described for the 
.Apocynaceae. This distinction between the two families is not often made and 
needs to be investigated further. 

Ovules are usually numerous in each ovary or locule and are commonly 
pendulous throughout the Apocynineae but may be reduced to as few as two 
or even one in the Apocynaceae and Asclepiadaceae, respectively. Whereas 
some authors (e.g.. Corner, Davis) have indicated that the ovules are anatropous 
and massively unitegmic in both families, Cronquist stated that they are am- 
phitropous, anatropous. or hemianatropous in the Apocynaceae but anatropous 
in the Asclepiadaceae. They are tenuinucellar in the Apocynaceae in all accounts 
1 have seen, but “pseudocrassinuccllar" in the Asclepiadaceae, according to 
Davis. That is, although the archesporial cell in investigated Asclepiadaceae 
functions directly as the mcgasporc mother cell, as in tenuinucellate ovules, 
the megaspore mother cell is deeply embedded in a thick nucellar cap; except 
that no primary parietal cell is formed, this condition is comparable to that 

seen in the crassinucellate ovule. 

In members of the Apocynineae. cytokinesis accompanies meiosis in the 
megaspore mother cell, and the chala/al megaspore of the resulting linear (or. 
in some Asclepiadaceae, T-shaped) tetrad develops into a Polygonum-type 
megagametophyte. The synergids are pyriform throughout the suborder, and 
an associated filiform apparatus has been reported in at least one (extraregional) 
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species ofAselepiadaceae. In the mcgagamctophyles of both families, the polar 
nuclei (use before fertilization, the antipodals are ephemeral (except in Ccw- 
pci^ici L. and Cynanchun] L.. ol the Aselepiadaccac, in which they simulate the 
egg apparatus), and starch grains are commonly present. Accessory megaga- 
metophytes have been reported in ovules of several cxtrarcgional genera of 
Apocynaceae (Rau). 

Endosperm formation is nuclear throughout the suborder (but see Mahes- 
wari IX'vi, 1964), although cell walls form centripctally early in the develop¬ 
ment of the embryo. In the Apocynaceae a central cavity free of endosperm 
develops, but in the Aselepiadaccac the tissue remains cellular throughout. 
According to Cronquist, the endosperm is oily in both families, and copious 
to scanty in the Apocynaceae but uniformly scanty in the Aselepiadaccac. 
Endosperm haustoria in the Apocynaceae have been reported in species of 
Carissa and Catharanthus {Maheswan Devi, 1971, 1974). Evidently through¬ 
out the suborder, embryogeny docs not commence until after large numbers 
of endosperm nuclei have formed. It is of the Caryophyllad type in the Apoc¬ 
ynaceae and conforms to the Solanad type in the Aselepiadaccac by Davis's 
account, although Asterad, Caryophyllad. Chenopodiad, Onagrad, and Solanad 
types have been indicated in the former, according to Maheswari Devi (1974). 
Davis also stated that polyembryony has been reported for members of both 
lamilies —in one species of the cxtrarcgional genus Kopsia Blume (Apocyna¬ 
ceae) and commonly in (unspecified members of) I'incctoxiciim (author not 
indicated, see discussion o( Gonolohus) (Aselepiadaccac). 

The Apocynaceae are more diverse than the Aselepiadaccac both in fruit 
type and in the shapes and sizes of seeds. Follicles are most common throughout 
the suborder and in fact are the only types represented in the Apocynoidcae 
and Aselepiadaccac. Capsules, berries, and drupes arc produced only by certain 
members of the Plumcrioideae. 

Seeds appear to be larger when fruits arc drupes (c.g., in Ochrosia Juss., 
rhcYctia. ] 'a/lcsia Ruiz & Pavon) or berries (e.g., in Carissa). Seeds in capsules 
(e.g.. in .H/aniancia) and follicles tend to be smaller, are usually flattened, and 
are sometimes winged (c.g.. in .i/laniaiida): those in capsules and those in 
follicles of the Plumcrioideae lack the apical tufts of long silky trichomes that 
characterize the Apocynoidcae and Aselepiadaccac; and those in follicles in 
the Plumcrioideae are sometimes arillate (e.g.. in Tahcniacmontana L.) or have 
tufts of short hairs at both ends (e.g.. in . llsionia R. Br.). Seeds in follicles seem 
to be generally more elongate in the Apocynaceae and rounder in the Asclc- 
piadaeeae. Seed coats are multiplicative^ in the Apocynaceae, but only some¬ 
times in the Aselepiadaccac. Such seed coats arc generally more characteristic 
of larger seeds. 

A woody habit occurs in both families of the Apocynincac but is more 
pre\alent in the Apocynaceae, the more primitive and more tropical of the 
two. A clear majority of the species in this family are trees, erect to scrambling 


'■\ icrni used b\ ( orncr lor ihc condition in which cell hiycrs arc produced in the integument by 
peiielinal i.li\'isions; this usually occurs in addition to the more ^^'idespre^ld mechanism hv which the 
nunihur ufcclls in each layer is increased thruimh aniiclinal divisions. 
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shrubs, or woody vines; only some are herbaceous, and succulents are rare 
(except in parts of Africa, in. for example. Adenium Roemer & Schultes and 
Pachypodiuni Lindley). Woody members of the Asclepiadaceae constitute a 
minority and arc usually scrambling shrubs or vines (rarely erect shrubs or 
trees); a larger number of species arc erect herbs, and succulents are relatively 
common. 

Other than differences in the extent to which secondary growth occurs, the 
Apocynaceac and Asclepiadaceae arc quite similar in stem anatomy. In both 
families the pericycle almost always includes white, sometimes mucilaginous, 
unlignified cellulosic fibers (slight lignification reported in an extrarcgional 
species of Vincctoxicum), either in a continuous ring or as separate strands 
according to Cronquist, but either isolated or in groups according to Metcalfe 
& Chalk (1950, 1983) (not detected in material of Rhazya orienta/is A. DC., 
an extrarcgional member of the Apocynaccae); the cork cambium is superficial 
(but substantially deeper within the stem in R. on'entalis): and wood rays arc 
one to several cells wide. Vessel elements have simple perforations in both 
families, except that scalariform plates (the more primitive condition) with 
only a few cross bars (more advanced than many cross bars) have been reported 
in several genera of Apocynaccae, including an extrarcgional species of Rau- 
volfia. Intervascular pitting in both families is alternate; the pits are generally 
vestured in both families but arc evidently smaller in the Apocynaccae. Ac¬ 
cording to Cronquist. imperforate trachcary elements (i.e., tracheids) in both 
families have simple or bordered pits. (The foregoing material is summarized 
primarily from Cronquist and Metcalfe & Chalk (1950, 1983); see also below.) 

The most outstanding anatomical features of the Apocynincae arc the latic- 
ifersand the internal phloem present in nearly all species (see primarily Metcalfe 
& Chalk (1950. 1983)). The former arc well developed, nonarticulated (or 
possibly sometimes articulated), branched or unbranched, and with variously 
colored (e.g., greenish in Trachclospermuiu Lem., bright yellow or pale red in 
some extrarcgional genera of Apocynaccae, according to Metcalfe & Chalk 
(1950, 1983)) but usually white contents. They evidently permeate most of the 
stem in both families; they have been reported, at least in the Apocynaceac, 
from the primary cortex, pcricycle. phloem, pith, and medullary rays. Laticifers 
in leaves are associated with vascular bundles and frequently (in genera in¬ 
cluding Echites P. Br., Catharanthus, Thevetia, and Vinca in the Apocynaceac, 
and Asclepias in the Asclepiadaceae) extend into the mesophyll and sometimes 
even to the epidermis (in taxa of Apocynaceac, including Carissa grandijiora 
(E. Meyer) A. DC. and an extraregional species of Allamanda) as well. Lati- 
ciferous canals have been reported in the root cortex of Apocynum androsac- 
mifolium L. and an extraregional species of Thevetia and may also occur in 
other taxa in both families. Internal phloem (the so-called intraxylary phloem 
of older literature) has been detected in all examined members of both families 
(except Pachypodium, a highly specialized, extraregional genus usually assigned 
to the subfam. Apocynoidcae of the Apocynaccae) either as a continuous ring 
or as isolated bundles around the pith. 

Datta & Maiti (1971) listed a number of anatomical similarities between the 
Apocynaccae and Asclepiadaceae (e.g., in the secondary xylem of both: me- 
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dium-si/cd to small vessel members, simple perforation plates, alternate and 
relatively large pits, bordered pits on fibers; see also above). However, the 
Apocynaceaecan be distinguished from the Asclepiadaceac by generally difl'usc- 
poroLis wood, with a tendency toward the ring-porous condition in some genera 
(including AHanuunla). and markedly heterogeneous rays containing latex tubes. 
(Although not explicit!} stated, the implication is that in the Asclepiadaceae 
the wood is ring-porous, and the rays are homogeneous and without latex 
tubes.) 

Leaves throughout the Apocynineae are usually opposite or whorled. simple, 
and entire; rarely, and only in the Asclepiadaceae, are they either lobed or 
toothed. True stipules occur in neither family, although colletcrs'’ and/or col- 
leterlike structures are found in the Apoc\naceae and. probably to a lesser 
extent, in the Asclepiadaceae. Stomata are usually paracytic, sometimes an- 
omocytic, and less frequently actinocytic, anisocytic, brachyparacytic, or cy- 
clocNtic in the Apocynaceae (Chandra ci ai, 1969, 1972; Dolph & Young; 
Kapoor & Milra; Kapoor cl al.: Sharma ci al.\ and Trivedi & Upadhyay, 1976. 
1977); they are usually paracytic and less often anomocytic or anisocytic in 
the Asclepiadaceae (see Cronquist). In both families the vascular bundles of 
the petiole and midrib are evidently bicolateral and arc shaped, and in at least 
some genera of each there are sometimes small peripheral bundles as well. 
Nodes are unilacunar throughout the suborder (Metcalfe & Chalk, 1950, 1983). 

The most common, and therefore presumably ancestral, base chromosome 
number in the Apocynineae is v =11, although .v = 8, 9. 10, and 12 are also 
known. These and other c} tological data have been of some use systematically 
and are discussed more thoroughly in the treatments of the families and some 
of the genera. The abundance of latex and the generally small chromosomes 
have evidently impeded cytological investigations of many laxa. 

With respect to chemistry, there are probably more similarities than difl'er- 
ences between the Apocynaceae and the Asclepiadaceae (see also discussion of 
the Apocynaceae). A diversity of iridoid compounds, cardiotonic (cardiac) 
glycosides (see below), and alkaloids has been found in both families, although 
the two latter ma\ be more numerous and widespread in the Apocynaceae 
(e.g., see Lewis & Elvin-Lewis for cardiac glycosides; Dahlgrcn et al.. Rafl'auf 
(1964, 1970), RalTauf& Flagler, Willaman & Li, and Willaman & Schubert for 
alkaloids). Indole. p\ rroli/idine. and steroid (including tropane) alkaloids occur 
in the Apocynaceae (see also family discussion), whereas pyridine and phe- 


'’.A term that has not always been used preeiseh, “eolleler” has been applied at one lime or aiiolhcr 
to main kinds ol seeretor\ sirucuiies of plants, from the simplest few -eelled glandular irichomes to 
mueh more eomplex. miiltieelliilar appendages deriv ed from both epidermal and subepidcrmal layers. 
The term is used here iti the latter sense. In the Apoev nineae the siruetures may be homologous to 
stipules. rhe\ are often c|uite etuispieiious, are loealed on the base of the petiole and or on adjaeenl 
areas of the stem, are often root-, linger-, and or leaf-like, and are reportedly epidermal and siibepi- 
(.lermal in derivation, at least in some speeies of some genera including ('urissa, Scriuni. l'hc\’ctia, 
and rahcniacDiofitana (.lain ct uL). I jell reported that those o{' AIIlidiluicIu ncriifoliu Hooker and 
rfu'vci'ui pcntviiuiu (Pers.) K. Sehum. consist of parenehvma cells covered with an epidermis of 
elongate, palisadelike cells and a cuticle, and that vv'hile those of I ’inca fiiinor L. are similar in slructure. 
ihev were not observ'ed to be secretorv and therefore would not cjualily as colleters. (See also Guedes.) 
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nanthro-indolizidine types are found in —and so-called tylophorine types arc 
reportedly unique to —the Asclcpiadaccac; Cronquist is seemingly alone in 

attributing indole alkaloids to the Asclepiadaceae as well. 


Crystals of calcium oxalate arc often present in both families, while tannins, 
proanthocyanins, and saponins arc variously absent or relatively uncommon 
throughout the suborder. Cyanogenic compounds are present, but uncom¬ 
mon, in both families. Whereas the major component fatty acids in the Apoc- 
ynincae include linolcic and oleic, palmitic acid is apparently found only in 

the Apocynaccae (see Alston & Turner). 

The comparative distribution of phenolic compounds in the two families is 
difficult to assess. For example, although delphinidin, ellagic acid, and myricctin 
were indicated for neither family by Bate-Smith, Farnsworth (in Taylor & 
Farnsworth, 1973) listed delphinidin for I Inca minor, and Hrazdina indicated 
hirsutidin, petunidin. and malvinidin for Catharanthus roseus, as well as cyan- 
idin for two cxtrarcgional genera of Asclepiadaceae. 

Cardenolidcs. one of two groups of naturally occurring cardiotonic glycosides, 
have been reported in at least 12 plant families (see Hoch), including the 
Apocynaccae and the Asclepiadaceae. Still used as arrow poisons, they are now 


firmlv established for various uses in clinical medicine. The increase in force 
and the decrease in rate of heart-muscle contractions brought on by carden¬ 


olidcs improves circulation and consequenth a number of other aspects of 
metabolism. As with most drugs, toxic and therapeutic doses arc nearly equal. 

Whereas some reports have indicated that the Apocynaccae are richer in 
cardiotonic glycosides than the Asclepiadaceae. others suggest that the two arc 
more or less comparable in this regard. According to Kingsbury, about 400 
cardiac glycosides had been isolated and characterized by the early 1960’s, 
mostly from the Apocynaccae, Liliaccac. and Scrophulariaceac. In a later review 
Singh & Rastogi indicated that these compounds were about equally numerous 
in ten genera each of Apocynaccae and Asclepiadaceae. Even more recently. 
Lewis & Elvin-Lewis declared that the compounds are known in more genera 


of Apocynaccae than any other plant family, although Huber (p. 26) later stated 
that the “Cerbcroidcae [included here in the Plumerioidcae] and Apocynoideae 
arc distinguished [presumably from other Plumcrioideae as recognized here] 
by the frequent presence of cardiotoxic [i.e.. cardiotonic] glycosides, which 
indicates a strong affinity of these two subfamilies with Periplocaceae [treated 
here as the Periplocoidcae of the Asclepiadaceae] and the tribe Asclepiadeac 
of Asclepiadaceae.” Regardless of the foregoing, the story of the monarch 
butterfly {Danaus plexippus) and the cardenolidcs Asclepias (Brower ct al.) 
is perhaps one of the best known in biology (see discussion of that genus). 

The close relationship between the Apocynaccae and the Asclepiadaceae is 
not. and to my knowledge has never been, in question. However, the taxonomic 
historv of these families has been rclativciv complex, at least in part because 
the plants have been familiar to humans for such a long time. Although the 
name Apocvniini is present in hcrbals dating back to the fourth centurx' b.c.. 
it is not thought to have been unequivocally and exclusively applied to plants 

now included in the genus until the sevc t t ^ 

practically all plants with milky juice, including those now placed in the Apoc- 
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y naccac, ihc Ascicpiadaccae. and even the Eiiphorbiaceae, were referred to one 
monstrous assemblage. 

Taxonomic refinement of this unnatural group was a gradual and sometimes 
halting process. The “Apocinac” of Dc Jussieu, on which the family name is 
based, represented a considerable advance in this direction but nevertheless 
included as one of four unnamed and unnatural groups a nonlaticifcrous one 
comprising five genera now placed in other families (including the Loganiaccac, 
see below). Of the three remaining groups, two included genera now assigned 
to both the Apocynaccae and Ascicpiadaccae, although the third was composed 
only of those now placed in the former. Thus, the system of De Jussieu failed 
not only to restrict the group to these two families but to distinguish between 
them as well. Credit for these advancements belongs instead to Robert Brown, 
who at least tacitly excluded the nonlaticifcrous group of Dc Jussieu and rc- 
mo\ ed the “Asclepiadeac" from the rest on the basis of “the singular structure 
ofthe stamina.” which at present remains the only consistent dificrcnce between 
the Apocynaccae and the Ascicpiadaccae. (For additional taxonomic history, 
see discussions ofthe Apocynaccae, ApocynuDi, and the Asclepiadaceae.) 

The closest link between the Apocy nincae and other Gcntianales appears to 
lie between the Apocynaccae and the putatively more primitive and possibly 
ancestral Loganiaccac. Probably the least specialized and most diverse family 
in the order, the Loganiaccac were considered by Takhtajan and by Thorne 
(1976) to be transitional to the Apocynaccae through P/ocosperma (three species; 
trees and shrubs; opposite or subwhorlcd leaves; Mexico and Guatemala). This 
genus is strikingly similar to some .Apocynaccae in its elongate, fusiform fruits 
and apically comose seeds. However, the fruits are capsular, open along two 
sutures, and usually contain only a single, stalked seed; the ovary is bicarpellate 
and unilocular, usually with two basal, erect ovules on one parietal placenta 
and two subapical, pendulous ovules on the other. Carr Carr implied that 

Plocospertna, with its apically twice bifid styles, might be considered primitive 
within the Apocynaccae. 

Solereder indicated possible connections betw'ccn Plocospcnna and the Apoc- 
ynaeeae (the Hydrophyllaccae were also mentioned in this regard), although 
he actually placed the genus in the Loganiaccac. However, he was uncertain 
ol its placement, mostly because it lacks internal phloem (in contrast to the 
Loganiaccac and Apocynaccae) and. presumably, because it has laticifers (lack¬ 
ing in the Loganiaccac; present in the Apocynaccae). A unigcncric Plocosper- 
matoideae was recognized in the Loganiaccac by Takhtajan (tentatively) and 
Thorne (1976). Stating that the plants combined features of the Apocynaccae, 
Loganiaccac, Convolvulaceac, and Ehretiaceae, Airy Shaw (in Willis) recog¬ 
nized the Plocospermataceac of Hutchinson (1973), who had included the 
family with the Apocynaccae. Pcriplocaccae. and Ascicpiadaccae in his Apoc- 
ynales. Cronquist included the Plocospermataceac in the Apocynaccae, al¬ 
though his description of the latter does not appear to have been adjusted 
accordingly. Plocospernia is here excluded from the Apocynineae. 

■As summarized by Rogers, the Apocynaccae and the Loganiaccac both have 
internal phloem, vestured pits, nuclear endosperm, and colleters but differ in 
that members of the former are laticiferous (although in the latter, latex is 


1989] 


ROSATTI, APOCYNINEAE 


319 


present in the fruits oi' Fagraea Thunb.). generally lack stipules, and frequently 
have specialized androecia and/or gynoecia. As pointed out by Hutchinson 
(1973), the Loganiaceae also dilTcr from the Apocynaccae in that the gynoccium 
is stigmatic at the apex or within apical lobes (vs. at the base of the style-stigma 
head), the fruits are not follicular, and the embryos are smaller. 

According to Datta & Maiti (1971). the Apocynaceae have more aspects of 
wood anatomy in common with the Loganiaceae, Oleaceae, and Salvadoraceac 
(very small to medium-sized pores and axial parenchyma in all four families) 
than with the Gcntianaceae. Linaceac. Mcnyanthaceae, and Plocospermata- 
ccae. Each of these families has been proposed by one systematist or another 
as ancestral to the Apocynaceae, although the basis for inclusion of the Plo- 
cospermataccac in this group is unclear because the wood anatomy of Ploco- 
spenua appears not to have been studied. Pores and fibers of equal diameter 
(as in the Gentianaceae), exclusively solitary pores (Linaceae), and scalariform 
or spiral lateral pitting of vessels (Menyanthaceae) are all indicated as lacking 
in the Apocynaceae (but see Record). Wood characteristics of the Loganiaceae 
considered to be more specialized than those of the Apocynaceae include den¬ 
dritic grouping of vessels, mostly paratracheal parenchyma, and a predomi¬ 
nance of exclusively uniseriate rays; additionally, members of the Loganiaceae 
lack the vasicentric tracheids that have been reported in the Apocynaceae. 
Datta & Maiti (1971) also indicated that wood of the Apocynaceae is most 
similar to that of the Salvadoraceac: in each there arc both upright and square 
cells in the rays, a greater frequency ol simple pits on radial walls of fibers, and 


internal phloem. 

Paleobotanical evidence seems, for the most part, to be consistent with the 
phylogenetic relationships between the Loganiaceae. Apocynaccae, and Asclc- 
piadaceae discussed above. According to Cronquist, pollen assignable to the 
Apocynaccae has been recovered from Palcoccnc sediments, while that of the 
Asclepiadaceae has not been found earlier than the Oligocene. Apparently, 
fossil pollen assignable to the Loganiaceae has not been iound. Macrofossil 
evidence places the Apocynaccae and Loganiaceae in the Eocene and the As- 
clepiadaceac no earlier than the Oligocene. (Sec also Mildenhall; Muller, 1970. 


1981.) 

The economic significance of the Apocynineac lies primarily in the consid¬ 
erable medicinal value of cardenolides (discussed above) and of several alka¬ 
loids. especially those isolated from two genera of Apocynaceae, Catharanthus 
and ]’inca (sec Taylor & Farnsworth. 1973, 1975). Two in particular from C. 
wseus (L.) G. Don, vincaleucoblastinc and Icurocristine, have been extensively 
applied in chemotherapeutic treatment of various forms of cancer in humans. 
Often considered to be of “miracle drug” status. Icurocristine has been effective 
against brain tumors, acute leukemia in children, various types of lymphomas 
including Hodgkin’s disease, and carcinomas of the breast, cervix, and prostate. 
Experimental evidence has indicated that these two and other related alkaloids 
may be effective in lowering excessive levels of sugar in the blood and in 
increasing the flow of urine in humans as well. Many other applications in¬ 
volving plants in the suborder have had long histories in folk medicine but 
have not been much evaluated scientifically. 
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The lalcx of these plants has been used to make rubber, while the bark has 
yielded libers. The woods are employed in heavy construction, in the building 
of cabinets, and in carving. Many species are grown for ornamental purposes, 
including several that in the southeastern United Stales have cither escaped 
from or persisted beyond cultivation without having become truly naturali/cd. 
(For further details, see discussions of families and genera.) 
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phylogeny. New York. 1981. [Tropane and pyrroli/idinc alkaloids in three genera 
of Apocynaceae. including ih'ediilcs {= Pcnialinon). but not in Asclepiadaceae.] 
Davis, G.L. Systcmaticembryologyol the angiosperms. x + 528 pp. New \ ork. London, 

and Sydney. 1966. 

Decaisne, J. Asclepiadeae. DC. Prodr. 8: 490-665. 1 844. [For treatment of Apocynaceae 
in the Prodromus. see De C.andolle.] 

Demeter, K. Vergleichende Asclepiadeenstudien. Flora 115: 130-176. 1922. [Trans¬ 
lators no longer unique to .Asclepiadaceae. since structures in . ipocynuni considered 
related; other interpretations regarding inflorescences and flowers offered.] 
Dormon, C. Wildflowers of Louisiana, xix + 172 pp. + 24 colored pis. Garden City 
and New York. 1934. [Apocynaceae. 93, including .inisonia salidfolia (= .J. Ta- 
bernacinomana): Asclepiadaceae. 94-96, including . l.sc/c/j/a^.1. ruhra. .1. 
tuberosa. i. variegata {Wnc drawing). I'incclo.xicuni carolincn.se.] 

Duke, J. A. On tropical tree seedlings 1. Seeds, seedlings, systems, and systematics. 
Ann. Missouri Bot. Gard. 56: 125—161. 1969. [Apocynaceae, Asclepiadaceae, 158, 
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139; first few seedling leaves with green, expanded blades said to be alternate in 
Apoeynaeeae (although opposite in examples given), opposite in Asclepiadaeeae.] 
Duncan. W. H. Woody vines of the southeastern United States. Sida 3: 1-76. 1967. 
[Key to genera, brief eomments. illustrations, maps. Apoeynaeeae, 34. Trachclo- 
sikmiiiDi (/ijj(>n>u\ 45.71; Asclepiadaeeae, 34, ('ynanchum scoparium, 46. 7 1, Perip- 
loai pracca. 46. an escape in Knox Co.. Tennessee.] 

-& .1. T. K.artesz. Vascular flora of Cieorgia. An annotated checklist, xii t 147 


pp. Athens, Cieorgia. 1981. [Apoeynaeeae. 105; Asclepiadaeeae, 105, 106.] 

Eirttt i-R, A. W. Bliithendiagramme. ErsterTheil. 348 pp. Leipzig. 1875. [Apoeynaeeae. 
251-253; Asclepiadaeeae, 25.3-259.] 

Endlicmer. S. L. .Apoeynaeeae. Gen. PI. 8: 577-586. 1838. Asclepiadaeeae. Ihid. 586- 
599. [Suppl. 1, 1841; Apoeynaeeae, 1395-1397; Asclepiadaeeae, 1397-1399.] 
ENtiRE.ss. P. K., M. Jenny. & M. E. F.allen. Convergent elaboration of apocarpous 
gynoeeia in higher advanced dicotyledons (.Sapindales, Malvales, Gentianalcs). Nordic 
Jour. Bot. 3: 293-300. 1983. IMorioiiicHa Pillicri Woodson (Apoeynaeeae) and 
Isc/cpnis physocarpa Schleeter; scanning electron micrographs of carpel-fusion pro¬ 
cess.] 

Erdtman, G. Pollen morphology and plant taxonomy. Angiosperms. Pronli.sp. -t- xii + 
539 pp. Llppsala. 1952. 

Eernai.d, M. L. Gray’s manual of botany, ed. 8. Ixiv f 1632 pp. New York (and several 
other cities). 1950. [.ApocNnaeeae. 1167-1 169; .Asclepiadaeeae, 1169-1177.] 

(iinus. R. D. C'hemotaxonomy of (lowering plants. 4 vols. 2372 pp. Montreal and 
London. 1974. [Vol. 4 includes bibliography, index, and addendum.] 

(It E.A.SDN, H. A. The new' Britton and Brown illustrated llora of the northeastern United 
States and adjacent Canada. Vol. 3. iii e 596 pp. New York and London. 1963. 
[.Apoeynaeeae, 69-72; .A.selepiadaeeae. 72-84.] 

A. ('RONgiusT. Manual ol vascular plants of northeastern United States and 
adjacent Canada, li ■ 810 pp. New ^'ork (and several other cities). 1963. [Apoey- 
naceae, 554-556; Asclepiadaeeae. 556-560.] 

Cioni REV. R. K.. cV .1. W. Wooten. .Aciuatie and wetland plants of southeastern United 


States. Dieotviedons. x 


933 pp. .Athens, Cieorgia. 1981. [Apoeynaeeae (. I 


Rhabdadcnia, 'Prachelospenuiini, I'rechitcs [= Pentalinon]). 538-543; Asclcpiada- 
eeae (Asclcpias, Cynanchian. Sairosicniniu). 543-554.] 

(ioiOHERCi. A. ('lassilieation, evolution, and phylogeny of the families of dicotyledons. 
Smithson. ( ontr. Bot. 58. i\ t 314 pp. Washington, D. C. 1986. [ Ptddc I indicates 
ordinal assignments of dicotyledonous families by 12 recent authors; 11 of these 
included the .Apoeynaeeae and .Asclepiadaeeae in the Gentianales (one used the 
name ( ontorttie), Hiitchinson alone placed them in the Apocynales.] 

Good, R. Features of evolution in the llowering plants, x i 405 pp. New York. 1974. 
[Corrected \ ersion of a work originalh published in London, 1956; chapters 7 and 
8 are lengthy discussions of the .Apoc\naceae and Asclepiadaeeae.] 

(iRA^■. .A. Synoptical flora of North .America. Vol. 2. Part 1. 1878. [Apoeynaeeae, 79— 
85; .Asclepiadaeeae. 85-106.[ 

Greene. W. E., & H. L. Bi.omquist. Flowers of the South, native and exotic, xv i 208 
pp. 26 pis. C hapel Hill, North C arolina. 1 953. [I.ine drawings ofnativ'c Apoeynaeeae 
and .Asclepiadaeeae, plus exotic .Apoeynaeeae (. l/lainandu calhurlica, C ari.s.su yrau- 
dill(>ra. l.rvaidDua C(>r(dianci. .\'cnuni Oleander, rruchcldspcrniuDi jasi)]iJtoidcs) and 
.Asclepiadaeeae (C rypiosli’yui yrundi/lorci, Iloya carnosa, Slcphaiiolis Jlorilniiidciy. 
also other referenees.[ 

(iDEDEs, M. .Stipules et ligules vraies die/ c|uekiues .Apocvnacecs ct Ascicpiadacees. 
C ompt. Rend. .Acad. Sci. Paris 274: 3218-3221. 1972. [Structures associated with 
leaf bases in .Apoeynaeeae (e.g.. Prvaniniia divaricena [/:. coronaria]. I'inca major. 

I'. minor) and .Asclepiadaeeae (e.g.. I nuvio.xiciim ojficinalc) said to include stipules, 
ligules. and colleters.[ 
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CiuiGNARD. L. L’ovule chez Ics Apocynacccs cl Asclepiadacees. Mem. Acad. Roy. Sci. 
Insl. France 55: 1-34. 191 7a. [Illustrations representative of genera of Apocynaceae 
(e.g., Amsonia, Apocynum. Calharamlius. I ’iiica) and Asclepiadaceac (c.g., Asciepias, 
I incclo.xicuiii).] 

-—. Sur le dcvcloppcmeni el la structure dc I’ovule chez Ics Apocynacccs el les 


Asclepiadacees. Compi. Rend. Acad. Sci. Paris 165: 981-987. 1917b. 

Hallier, H. Provisional scheme of the natural (phylogenetic) system of flowering plants. 
New Phvlol. 4: I5I-I62. 1905. 

Harborne, J. B.. & C. A. Williams. Flavone and flavonol glycosides. Pp. 261-31 1 in 
J. B. Harborne & T. J. Mabry, eds.. The na\ onoids: advances in research. London 
and New York. 1982. 

Harvill. a. M., Jr.. T. R. Bradley. & C. E. Stevens. Atlas of the Virginia flora. Part 
2. Dicotyledons. 148 pp. Farmville. Virginia. 1981. 

Hegnauer. R. Chcmota.xonomie der Pllan/en. Band 3. Dicolyledoncac: Acanlhaceae- 
Cyrillaccac. 743 pp. Basel and Stuttgart. 1964. [Apocynaceae. 124-163; Asclcpia- 
daceae. 199-223.] 

Hesi.op-Harrison. Y.. & K. R. Shivanna. The receptive surface of the angiosperm 
stigma. Ann. Bot. II. 41: 1233-1258. 1977. [Sirophanihus (Apocynaceae) with uni¬ 
cellular papillae on dry stigmas; A sc/cpias. I 'incctoxicum {Asclepiadaceac) with non- 
papillalc. dry stigmas; Carissa, Mandi’vi/la. I'inca (Apocynaceae) with low to me¬ 
dium papillae on wet stigmas; Apocyniini. Oncinotus (Apocynaceae), Asciepias 
(possibly heterogeneous). (Asclepiadaceac) with nonpapillaic. wet stig¬ 

mas; bi- and irinuclcate pollen, wet and dr> stigmas in each family.] 

Heywood, V. H., ed. Apocynaceae. In: T. G. Tutin cl ai. eds.. FI. Europaea 3: 68. 69. 
1972. [Scriun] and Traclionniun} by F. Mark.c}R.af. \'incu by W. T. Stearn.] .As- 
clepiadaceae. Ibid. 70-73. [Asciepias. C'ynanchuni, \'incetoxieun] hy F. Markgraf.] 
Hitc hc ock. C. L.. A. Cronqiilst. & M. Ownby. Vascular plants of the Pacific North¬ 
west. Part 4; Ericaceae through C'ampanulaceac. vi + 510 pp. Seattle and London. 
1959. [Second printing. 1969; Apocynaceae. 77-82; Asclepiadaceac, 82-85.] 

Hoc'h. j. H. a survey of cardiac glycosides and genins. South Carolina. 1961.* [Cited 

b\ Si NGH Si RaSTOGI.I 

Hr.az.dina, G. Anthocyanins. Pp. I 35-1 88 in .1. B. Harborne & T. ,1. Mabry, eds.. The 
llavonoids; advances in research. London and New York. 1982. 

Huber. H. Apocynaceae. fn: M. D. Da.s.sanayake & F. R. Fosberg. eds.. A revised 
hancibook to the flora of Ceylon 4 : 25-72. 1983. Asclepiadaceac. Ibid. 73-124. 
Humboldt. F. W. H. A. vc:)n. A. J. Bc:)npland. & C. S. Kunth. Apocyneae. Nov. Gen. 

Sp. PI. 3: 188-233. 1818 [1819]. 

Hutchinson. J. The families of tlowering plants. Vol. 1. Dicotyledons, ed. 1. xiv + 328 
pp. London. 1926. [Apocynales. 279-282.] 

-. The families of flowering plants, ed. 3. xx • 968 pp. Oxiord. 1973. [.Apocynales. 


469-474.] 

Jensen, S. R., B. J. Nielsen. & R. DAni ciRiiN. Iridoid compounds, their occurrence and 
systematic importance in the angiosperms. Bot. Not. 128 : 148-180. 1975. 

Johansen, D. A. Plant embryology; embryology of the Spermalophyla. xviii + 305 pp. 
Waltham, Massachusetts. 1950. 

.loLivET, P. Les Eumolpinae (Col. C’hrysomelidac) des Apocynaceae el dcs Asclcpia- 
daceae (Gentianalcs). Bull. Mens. Soc. Linn. Lyon 51: 214-222. 1982. [Food plants 
of several leaf beetles, which arc often monophagous. belong to these families.] 

Jones. S. B.. Jr.. & N. C. Coile. List of (ieorgia plants in the University of Georgia 
herbarium. 53 pp. Athens. Georgia. 1979. [Apocynaceae. 18; Asclepiadaceac. 19.] 

.lu.ssiEU, A. L. DE. Apocineae. Gen. PI. 143-151. 1789. 

Kingsbury. J. M. Poisonous plants of the United States and Canada, xiii * 626 pp. 
Englewood Cliffs, New Jersey. 1964. [Apocynaceae. 262-267; Asclepiadaceac. 267- 
271.] 
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Knobi.och, I. W. Inlorgcncric h\’bridi/alion in flowering plants. Taxon 21: 97-103. 
1972. [C ombined number of interspecific and intergeneric hybrids reported in lit¬ 
erature: Apocynaccac. 4: Asclepiadaccac. 39.] 

Kndth, P. Handbuch der Bliitcnbiologic 2(2): 1-27. 1899. (English translation. Hand¬ 
book of flower pollination 3: 1-27. 1909, by J. R. Ainsworth Davis.) [Insect visitors 
for numerous species and genera.] 

Runze, H. Typologie und Morphogenese des Angiospermen-Staubblattes. (English sum- 
mar\.) Beitr. Biol. Pfian/en 54: 239-304. 1978 [1979]. [Apocynaceac, including 
illustrations and photographs olWcriuni Oleander, Oe/irosia elliptiea, Vinea minor, 
269-272; Asclepiadaccac. including C'er()pei^ia IVoodii ^nd Cynanehum vineeldxi- 
cuni, 272-273.] 

Lakela, O., R. W. Lonc;, Cl. Fi eminct & P. Genelle. Plants of the Tampa Bay area. 
rc\'. cd. \ i ‘ 192 pp. Sarasota, Florida. 1975. [Apocynaceac. 1 18; Asclepiadaccac, 

1 18, 1 19.] 

Lawrenc e, G. H. M. Taxonomy of\ascular plants, xiii + 823 pp. New York. 1951. 
[Apocynaceac, 672, 673; llnea mintyr iind Allamanda neriifolia illustrated; stigma 
of' \ ’inea shown in wrong position on style-stigma head. Asclepiadaccac, 673-675; 
Asdepias eurassavica and Siapelia varieyala illustrated.] 

LfciER, V. Recherches sur la structure anatomiciue du tegument seminal des Apocynacees 
et des Asclepiadacccs. These dc doctcur de PUniversite de Paris. 1913. [Includes 
descriptions and illustraticms of many genera represented in the Sc:)utheast.] 

Ij-on [J. S. Saucjei] Alain [E. E. Liocuer], Hermanos. Apocynaceac. FI. ( uba 4: 

170-197. 1957. Asclepiadaccac. Ihid. 198-217. 

L ewis, W. H., & M. P. F. Ei vin-I.ewis. Medical botany. Plants afFecting man's health. 
x\'ii ^ 515 pp. New ^ ork, London, Sydney, and Toronto. 1977. [Partial list of 
cardiac gUcosides in the Apoc\’naceae, 184.] 

Ij. H.-l.. Floristic relationships between eastern Asia and eastern North America. Trans. 
Am. Philos. Soc. Phila. 42: 37 1-429. 1952. [Apocynaceac (. Ibut not Trae/ie- 
lo.spermum): no Asclepiadaccac.] 

laN^LE^^ .1. A natural s\'stem of botan\’. ed. 2. xx\ i t 526 pp. London. 1836. [Apo- 
c\ naceac, 299-302; Asclepiadaceae. 302-305.] 

I.oNCi, R. W,, & O. Lakfla. a flora of tropical Florida, xvii t 962 pp. ('oral Ciables, 
Florida. 1971. [Apoc\’naceae, 697-703; Asclepiadaceae, 703-71 1.] 

I.UBIKX K, ,1. A contribution to our knowledge of seedlings. Vol. 2. iv f 646 pp. L.ondon. 
1892. [L'ruits and seeds also; .Apoc\naccae. 216-222. descriptions include Eehites 
iinihe/laia (illustrated) and species of Plumeria, 'Pahernaenuynlana, llievetia: ‘\As- 
clcpiadeac," 223-233, descriptions include species of Aselepias, Periploea, Sarco- 
siemnia (the last illustrated).] 

Mac'Farlane, j. M. The e\'olution and distribution of flowering plants. Vol. 1. The 
Apocynaceac and Asclepiadaceae. xi f 181 pp. 2 foldoii! eharts. 1933. [A great deal 
of interesting speculation, although much of the information is outdated.] 

Ma( Roberts, D. T. The vascular plants of Louisiana. Bull. Mus. Life Sci. Louisiana 
Slate Univ. 6. 165 pp. Shreveport, iTHiisiana. 1984. [Apocynaceac, 58, 59; Ascle- 
piadaceac, 60.] 

Maheswari I9evi, H. Embryological studies in Asclepiadaceae. Proc. Indian Acad. Sci. 
60: 52-65. 1964. [Reports of both nuclear and cellular endosperm formation in 
('alofropis pr(k'era need confirmation.] 

Martin, A. C. The comparative internal morphology of seeds. Am. Midi. Nat. 36: 5 1 3- 
660. 1946. [Apocynaceac, 602, 603; Asclepiadaceae, 614, 615.] 

Metc alfe, ('. R., & L. (4l\lk. Apocynaceac. Anat. Dicot. 2: 905-917. 1950. Ascle- 
piadaceac. Ihid. 917-925. 


cV 


Anal. Dicot. ed. 2. 2: 74. 1983. [Numerous references to the Apoc¬ 


ynaceac and Asclepiadaceae: e.g., intraxylary phloem, 54; laticifers, 72, 73.] 
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Mildenhall, D. C. New Zealand Lale C retaceous and Cenozoic plant biogeography: a 
contribution. Palacogeogr. Palacoclimatol. Palaeoecol. 31: 197-233. 1980. [Pollen 
of two species of Parsonsia in Quaternary constitutes first appearance of Apocy- 
naceae; Asclepiadaceac not mentioned.] 

Morton, J. F. Plants poisonous to people in Florida and other warm areas, iii i 116 
pp. Miami. 1971. [Color photographs of .Vc/v///?/ Oleander ^x\(^ Theretia peruviana: 
grazing on Cryptostegia juadagascariensis Bojer suspected in sudden death of a 
donkey and a pony in South Florida in 1970.] 

-. Folk remedies of the low' countr\ . 176 pp. Miami. 1974. [Apocyrunn canna- 


hinuni, 27, 28; Aselepias tuherosa, 33, 34.] 

Muller, J. Palynological evidence on early difi'erenliation of angiosperms. Biol. Rev. 
45: 417-450. 1970. [Earliest pollen appearances of Apocynaceae include Alyxia 
Banks ex R. Br. (Lower Paleoccnc). Parsonsia R. Br. (Lower Oligocene), A/slonia 
(lower Upper Miocene) (Asclepiadaceae not mentioned); earliest macrofossils of 
Apocynaceae are Eocene, those of Asclepiadaceae are Oligocene.] 

-. Fossil pollen records of extant angiosperms. Bot. Rev. 47: 1-142. 1981. [Apoc- 

\ naceae: Alyxia from Paleoccnc of Borneo, RauvoIJia from Upper Eocene of Cam¬ 
eroon, Alstonia from Upper Miocene of Borneo. Dyera Hooker from Upper Miocene 
of Borneo, and 'Prachnniimni from Upper Miocene of Spain supported: Parsonsia 
from Oligocene of New Zealand retracted, that from Upper Eocene of southeastern 
North America questionable; Seriuni from Lower and Middle Eocene of western 
Europe questionable; l^rachelospernnn)] from Middle Eocene of LJ. S. A. possible. 
Asclepiadaceae: I'acaszea Dene, from Oligocene and Lower Miocene of Cameroon 
supported: Periploca L. and or Myriopieron CjrilL from Miocene of Hungary and 


So\ iet Union possible.] 

Mljnz, P. a. a California flora. \ ii • 1681 pp. Berkeley, Los Angeles, and London. 
1959. [Apocynaceae (including Anisonia, Apocynuni Vinca). 449-452; Asclepia¬ 
daceae {\nc\ud\ng Aselepias, C'ynaneliuni. Malelea, Sarcosteninja). 452-457; see also 
pp. 82, 83 in Supplement (224 pp.). 1968.] 

Netolitzky, F. Anatomic der Angiospermen-Samen. Handb. Pllanzcnanat. 11. Arche- 
gon. 10. \'i 365 pp. 1926. [Apoc\naceae. 268-270; Asclepiadaceac, 270, 271.] 

Nevlincj, L. L, Jr. A catalogue of the published works of Robert E. Woodson, Jr. Ann. 
Missouri Bot. Gard. 52: 229-233. 1965. [At least 65 references to Apocynaceae and/ 
or Asclepiadaceae.] 

Nolan, J. R. Developmental morpholog\ of the asclepiadaceous inflorescence. 1 77 pp. 
Llnpubl. Ph.D. dissertation. Cornell Unix .. Ithaca. New York. 1967.* (Diss. Abstr. 
B. 28(3): 802. 1967.) 

Ohwi, j. Apocynaceae. Pp. 743, 744 in F. G, Meyer & E. H. Walker, eds.. Flora of 
Japan. (English translation.) Washington, D. C. 1965. Asclepiadaceae. Ihid. 744- 
751. [Editorial assistance by R. E. Wool:>son. Jr.] 

Palton, j. E., & W. S. Judd. Vascular llora of Pax nes Prairie Basin and Alachua Sink 
Hammock, Alachua CoLintx . Florida. C/astanca 51: 88-1 10. 1986. [No Apocynaceae; 
Aselepiasperennis Walter, uncommon at edge of'basin, Cynanehii})] seopariiin] Nutt, 
occasional at edge of hammock.] 

Philipson, W. R. Ovular morphologx and the major classification of the dicotyledons. 
Bot. Jour. Linn. Soc. 68: 89-108. 1974. 

Plouvier, V. Distribution of aliphatic poh ols and cx clitols. Pp. 313-336 in T. Swain, 
ed.. Chemical plant taxonomy. London and New’ York. 1963. 

Pobedimova, E. G. Apocynaceae. In: B. K. Shishkin, ed., Flora URSS (in Russian) 18: 
645-662. 1952; Flora of the U.S.S.R. (English translation by N. Landau) 18: 
474-487. 1967. Asclepiadaceae. Flora URSS. 663-718; Flora of the U.S.S.R., 487- 
527. [Addenda to English translation include ([vnanehuni, 561.] 
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a. E., H. E. Ahi.fs, & C. R. Bell. Manual of the vascular flora oflhc Carolinas. 


l\i * 1183 pp. diapel Hill. North Carolina. D68. [Apocynaceae {A}usotua. Apoc- 
ymtni rrachcldspcrniuni, I7//(Y/). 845-847; Asclepiadaceac (. fvcVep/VLV. Cynanchutn, 
Maiclca). 847-858.] 

Raffauf, R. F. a simple field test for alkaloid-containing plants. Econ. Bot. 16: 17L 
172. D62. [‘Talse positixes" obtained for plants in laticiferous families including 
Apocynaceae and Asclepiadaceae: no clearh positive plants missed by the field 
assay.] 

-. A handbook of alkaloids and alkaloid-containing plants, xi + several hundred 

unnumbered pp. New York, London, Sydney, and Toronto. 1970. [First part, or¬ 
ganized alphabetically by plant family, includes about 32 pages for Apocynaceae 
and less than one for Asclepiadaccac (alkaloids, genera, and references).] 

Racuidvanshi, S. S., & A. K. S. Chauhan. Exolution within certain species of Apoc- 
\ naceae. Pp. 231-235 in P. Kachroo. ed.. Advancing frontiers in cytogenetics. Delhi. 
1974. [Variety of lahcrnaojionlana divaricala with normal flowers diploid. In = 
22; varietx with double flowers triploid, 2// - 33, in some cases with separate stxle 
and st\ le-stigma head for each ovarx.] 

Rf( (')rd, S. j. dassifications of x arious anatomical features of'dicotyledonous xvoods. 

w 

T rop. W'oods 47: 1 2-27. 1936. [Vessel elements of Apocynaceae and Asclepiadaceae 
characterized by simple perforation plates on end xvalls and vestured pits, in Apoc- 
xnaceae occasionallx xvith scalariform or (e.g., in \ i}]ca) spiral thickenings; wood 
libers of'Apoex naceae characterized bx conspicuous bordered pits; Allaniandu, Pc- 
riploca with ring-porous wood.] 

- cV R. W. Hess. Timbers of the Nexx World, xv 4 640 pp. 5iS p/s. New' Haven 


and l.ondon. 1943. [Apoex naceae, 56-68; Asclepiadaceae not included.] 

Rk ke i i , H. W. Wildllowers of the United States. Vol. 2. The Southeastern States. Part 
2. Pp. i-x i I 323-688. Nexv ^'ork. 1966. [Includes color photographs of many of 
our species of'both Apoex naceae and Asclepiadaceae.] 

R()iu:rts()n, (\ Flowers and insects. 221 pp. C’arlinx ille, Illinois. 1928. [Visitors listed 
by plant species. Apocynaceae. 27, 28; Asclepiadaceae, 28-36.] 

R(XiFRs, (i. K. The genera of Loganiaceae in the southeastern United States. Jour. 
Arnold Arb. 67: 143-185. 1986. 

Safwat. F. M. The floral morphology oWSccanionc and the ex olution of the pollinating 
a|')paratus in Asclepiadaceae. Ann. Missouri Bot. (iard. 49: 95-129. 1962. 

S( iiNARi\ K. Vergleichende Embrx'ologie der .Angiospermen. X ii > 354 pp. Berlin. 1931. 
[.Apocx naceae. 199. 200; Asclepiadaceae. 200-203; rexhexv of literature; illustrations 
reprcsenlatix e of'both families.] 

Sc humann, K. .Apocynaceae. In: Englek cV Pranti , Nat. Pllanzenlam. IV. 2: 109-189. 
1895. Asclepiadaceae. lin'd. 189-306. 

Sfigler, I). S. Terpenes and plant phxiogeny. Pp. I 17-148 in [). A. Vouncj & D. S. 
Si K'fi ER, eds.. Phytochemistry and angiosperm phylogeny. New York. 1981. [Apoc- 
x iKiccae. but not Asclepiadaceae.] 

Sharp, A. J., R. E. Shanks, J. K. Underwood, & E. Mc Gilliard. A prcliminai 7 checklist 
ol'dicots in Tennessee. Mimeographed. 1 14 pp. 1960. [Apocynaceae and Asclepia¬ 
daceae, 74, 75.] 

SiNCiH, B., (V R. P. Ra.stocji. ( ardenolides —glxcosides and genius. Phytochemistry 9: 
315-331. 1970. [Apocynaceae (e.g., (Ani'ssn, Xcrinni, 'l'hcvr(iu) and Asclepiadaceae 

(e.g., .Isc'/cpicis, Pcripl(H'a).] 

Small, J. K. Flora of the southeastern United Stales, ed. 2. xii t 1394 pp. Nexv York. 
1913. [Asclcpiadales. 933-956. xvith 19 species and I I genera of'Apocynaceae. and 
67 species and 12 genera of Asclepiadaceae.] 

-. Manual of the southeastern flora. \\ii * 1554 pp. Nexx York. 1933. [Asclepia- 

dales. 1057-1078.] 

Smi I'M. E. B. An atlas and annotated list of the x ascular plants of Arkansas. 592 pp. 
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Published by the author, Fayetteville, Arkansas. 1978 [19797], [Apocynaceae, 9-12; 
Asclepiadaceac. 15-20.] 

.SoLEREDER, H. Loganiaceae. In: Engler & Prantl, Nat. Pflanzenfam. IV. 2: 19-48. 

1892; 49, 50. 1895. 

.Standley. P.. & L. O. Williams. Apocynaceae. In: FI. Guatemala. Fieldiana Hot. 24: 

334-407. 1969. Asclepiadaceae. Ibid. 407-472. [Index to plant names, 473, 474.] 
Stebbins, G. L. Flowering plants. Evolution above the species level, xviii + 399 pp. 
C'ambridge. Massachusetts. 1974. [Ovary in Apocynaceae and Asclepiadaceae said 
to be bilocular with axilc placentation —in Get this is only true of one small group 
within the Apocynaceae as here recognized; both families included in Apocynaceae.] 
Stevens, W. D. A revision of Maieica subg. Dictyanlhus (Apocynaceae, sensu lato). 223 
pp. Unpubl. Ph.D. dissertation. Michigan State Univ., East Lansing. 1976. (Diss. 
Abstr. B. 37(2): 587. 1976.) [Higher taxa also discussed.] 

.Steyermark, J. a. Flora of Missouri. Ixxxiii -r 1725 pp. Ames. Iowa. 1962. [Apocy- 
micciic (. Innon/n. Apocynuni. 'rracbclospernnini, I’inca). 1194-1200; Asclepiada¬ 
ceae (. {.sclcpias. (ynanchuni. Matelca), 1200-1211.] 

Takhtajan, a. L. Outline of the classification of flowering plants (Magnoliophyta). Bot. 
Rev. 46: 225-359. 1980. 

Taylor, L. A. Plants used as curatives bv certain southeastern tribes, xi + 

■ m 


88 pp. 


C^ambridge, Massachusctls. 1940. [Asdepias, 52.] 

Thorne, R. F. A phylogenetic classification of the Angiospermac. Evol. Biol. 9: 35- 
106. 1976. 

-. Phytochemistry and angiosperm phylogen\’, a summary' statement. Pp. 233- 


295 in D. A. Youno & D. S. Seigler. eds.. Phytochemistry and angiosperm phy- 
logeny. New York. 1981. [Recogni/cs Asclcpiadoideae and five other subfamilies 
in Apocynaceae.] 

Tsiang. Y., & P.-T. Le Apoc\naceae. Asclepiadaceae. (In Chinese.) FI. Reipubl. Pop. 


Sin. 63. xxvi + 621 pp. 1977. 

Uphof, J. T, C. Dictionary of economic plants, ed. 2. + 591 pp. New York and 

Codicote, England, 1968. 

Usher, G. A dictionary of plants used by man. 619 pp. New York. 1974. 

Wagenitz, G. Reihc Gentianales. In: H. Melc hior, Englcr's Syllabus der Pflan/enfa- 
milien. ed. 12. 2: 405-424. 1964. [Loganiaceae. Gentianaceae, Mcnyanthaceae, 
Apocynaceae, Asclepiadaceae. Rubiaccae.] 

WiLLAMAN, J. J., & H.-L. Li. Alkaloid-bearing plants and their contained alkaloids, 

1957-1968. Lloydia 33(3A [Suppl,]): 1-286. 1970. [Apocynaceae, 31-56; Asclcpia- 
daceae, 57, 58: species, plant parts, alkaloids, references.] 

-& B. G. Schejbert. Alkaloid-bearing plants and their contained alkaloids. U. S. 

Dep. Agr. Tech. Bull. 1234: 1-287. 1961. [Apocynaceae, 25-45; Asclepiadaceae. 47. 
48; species, plant parts, alkaloids, references.] 

Willis, J. C. A dictionary of the Howering plants and ferns, ed. 7. xxii -h 1214 + liii 
pp. London. 1966. [Revised b\ H. K. Airy Shaw.] 

WoLLENWEBER, E. Flavoucs and flavonols. Pp. 189-259 in J. B. Harborne & T. J. 
Mabry, eds.. The flavonoids: advances in research. London and New York. 1982. 
[Only one indicated for Apocynaceae, a pyranoflavonol in Asclepias syriaca.] 
WuNDERLiN, R. P. Guide to the \'ascular plants of central Florida, viii + 472 pp. + 
inside covers (index to families). Tampa and other cities. 1982. [Apocynaceae, 298- 
300; Asclepiadaceae, 300-303.] 

Young, D. A. The usefulness of (lax onoids in angiosperm phylogeny: some selected 
examples. Pp. 205-232 in D. A. Young & D. S. Seigler, eds.. Phytochemistry and 
angiosperm phylogeny. x + 295 pp. New' \'ork. 1981. [Flavonoid sulfates in Rhah- 
dadenia possibly a direct result of growih in mangrove swamps.] 

Young, D. J., & L. Watson. The classification of dicotyledons: a study of the upper 
levels of the hierarchy. Austral. .lour. Bot. 18: 387-433. 1970. [Data on 83 attributes 
of 543 genera.] 
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Key to the Families oe Apoc ynineae in the 

SoU ITlEASTERN UNITED STATES 

Filaments not connate, unappendaged; anthers free or variously agglutinated to each 
other and to style-stigma head; pollen released as individual grains or as tetrads; 
nectaries external to ovaries or absent; ovaries free or sometimes connate; fruits follicles 
or drupes when ovaries free, capsules [or berries] when ovaries connate; seeds in follicles 
glabrous, each with a tuft of trichomes at apex [or at both ends] [or arillatc], those in 
drupes [and berries] glabrous, those in capsules winged.Apocynaceac. 

Filaments connate around gynoecium, bearing abaxially I or 2 coronas; anthers connate 
into an anther head around style-stigma head; pollen released in pollinia. 2 from 
adjacent anthers united by 2 translator arms and I corpusculum into 1 pollinarium; 
nectaries within stigmatic chambers; o\ aries free; fruits follicles; seeds each with a tuft 
of trichomes at apex. Asclepiadaceac. 


APOCYNACEAE A. L. de Jussieu, Gen. Pi. 143. 1789, 

“Apocineae," nom. cons. 


(DoctUANE Family) 

Terrestrial to aquatic (emergent; sometimes in brackish water), erect, as¬ 
cending. decumbent, scandenl. and'or twining, annual or perennial herbs or 
subshrubs, or shrubs or trees [or succulents, at least in Pachypodimn] with 
usLialh white or sometimes nearly colorless latex; axes and leaves glabrous or 
with \ arioiis amounts of nonglandular, but sometimes viscid, pubescence [glan¬ 
dular trichomes (other than colleters. see below) reported but not confirmed 
in Rauvolfia tetraphylla]. Leaves simple, usually opposite or sometimes sub¬ 
opposite, less frequently alternate, whoricd, or subwhorled; blades broad to 
linear [or panduriform], apices often mucronate, margins entire, usually re- 
\ olute, sometimes undulate, bases attenuate to obtuse or truncate, sometimes 
oblique; petioles distinct, sometimes ver\ short and/or indistinct (especially 
when leaves linear), without lateral appendages (except in I'inca). bases and/ 
or adjacent areas of stem often and variously appendaged, usually with colleters 
(see footnote 6) [or possibly stipular spines in Pac/iypodiuni], Inflorescences 
terminal or axillary, pedunculate to sessile. 1- to many-nowered. then variously 
cx niose [or racemose]; bracteate or ebracteate; pedicels bracteolate or ebrac- 
leolate. Flow'crs perfect, often large, actinomorphic or nearly so; sepals, petals, 
and stamens 5 [or sometimes 4], carpels 2 [to 8]. Calyx synscpalous but usually 
di\ ided nearly to the receptacle, persistent in fruit; lobes with or without squa- 
mellae (small, usually scalclike. glandular or nonglandular projections in axils 
and or between bases), commonly imbricate basally to various degrees, var¬ 
iously shaped, equal or unequal. Corolla sometimes double (e.g.. in iXcriuni), 
basal U-C' united, sometimes with nonglandular pubescence adaxially and/or 
rarely abaxially. urceolatc, campanulatc, funnelform, salvcrform (then tube 
sometimes widened in 1 or more places) [or infrequently rotate]; tube or throat 
sometimes w ith corona (sec filaments); lobes alternating with those of calyx, 
all o\ erlapping either to right or to left in aestivation, and to a lesser extent at 
anthesis as well [rarely valx ate], erect, spreading, or slightly recurved. Stamens 
alternating with corolla lobes. Filaments distinct, basally adnate to corolla tube. 
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short to very short, terete to flat, straight or curved; corona (i.c., abaxial ap¬ 
pendages) sometimes present, basally adnate to and indistinguishable from 
corolla tube and/or throat, apically free and laminate. Anthers basifixed and 
usually somewhat movable on filaments; cither distinct from one another and 
free or only slightly adherent to styie-stigma head (in Plumerioideae) or ad¬ 
herent to one another and agglutinated to and often forming a cone over style- 
stigma head (in Apocynoidcac). completely fertile" (in Plumerioideae, except 
I ’inca) or partially sterile (in Apocynoidcac, and Vinca), more or less introrscly 
dehiscent, sometimes with apical appendages (most prominently in Pcntali- 
non). Pollen tricolporate or sometimes bi- or triporate, released as single grains 
or tetrads (each type sometimes cohering loosely). Nectaries either absent (or 
appearing so) or adjacent to ovaries externally; 10 (e.g., in Echites, 5 larger, 
external, and alternating with stamens, and 5 smaller, internal, and opposite 
stamens). 5 (alternating with stamens and free to variously connate), or 2 (either 
alternating with carpels and widely spaced or. as in Allanianda, opposite them 
and forming a shallowly 2-notched annulus). Carpels united to various degrees; 
ON'ulc-bearing region superior to partially inferior [almost completely inferior, 
for example, in Plumeria, Uimalanlhus], sometimes united to form a unilocular 
ovary with intrusive, parietal placentae (e.g., in AUamanda) [or a bilocular 
ovary with axile placentae, as in Cai'issa], but much more commonly free, 
resulting in 2 distinct, unilocular ovaries each with a marginal placenta; non- 
ovulc-bearing region generally united, either differentiated into a single style 
and often basally umbraculiform styie-stigma head (sec footnote 4) or (as in 
Apoevnum) comprising a clavuncle (sec Figure 5e, i). Ovules 1 to many per 
locule, sometimes pendulous, more or less anatropous, tenuinucellar. and with 
a single, massive integument; megagametophyte of the Polygonum type. Fruits 
capsular (e.g., in AUamanda) [or baccate, as in Carissa] when carpels basally 
connate, drupaceous (e.g., in ]'aUesia. [Ochrosia, Rauvolfia, Thevciia]) or fol¬ 
licular (in remainder of our genera) when carpels basally free; usually 1 carpel 
developing in VaUcsia [2 developing and fusing during fruit maturation in 
Thcrclia], and 2 developing in remainder of our genera. Seeds 1 to many per 
developed carpel, variously shaped, those in capsules winged, those in drupes 
[and berries] naked, and those in follicles glabrous {Amsonia, Catharanthus, 

J 'inca) or each with a tuft of trichomes at apex [or at both ends, as in ALstonia] 

/ 

[or arillate. as in Tahernaemontana]: endosperm nuelear. sometimes with starch 
(e.g., in .Ipocvnnm); embryo usually straight, its development ol the Cary- 
ophyilad type. (Emeticaceae Dulac. Plumeriaceae Horan., and Vincaceae S. F. 
Gray, “Vincae,” are superffuous; excluding Plocospermataceae Hutchinson; 


Willughbeiaceae J. G. Agardh, “Willughbej 


cvniim L 


A family, here considered in the traditional sense (i.e., distinct from the 
Asclepiadaceae), of perhaps as many as 200 genera and 2000 species distributed 
primarily throughout the tropics of the world but with some subtropical and 


’■■Completely fertile" and ■■partially fertile" or ■■ineompletely fertile" are used here instead of the 
more commonK used “connccti\c nol c.\]')andcd' and “connective expanded (or sometliing com- 
parable), respectively, in part because “expanded" parts (and appendages) may not always be derived 
completely from tissues of the connectix e (see \'. S. Rao Ganguli). 
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icmpcralc representatives as well. The plants grow in a variety of habitats 
ineluding deeiduous and rain forests, mangrove and other types of swamps, 
hammocks, thickets, and fields. A diversity of habits characterizes genera rep¬ 
resented in the southeastern United States by plants that are native, naturalized, 
or escaped from or persistent beyond cultivation (see below and at end of this 
discussion). 

Alsionia (naturallv distributed throughout the Old World trooics) is one of 


a number ofgenera in the family that consist mostly of large trees, while others 
including Carissa (throughout the Old World tropics and subtropics), Tahcr- 
nucniontcinu (pantropic), Neriuni (Mediterranean region), Ochrosia (Indone¬ 
sian region), Rauvo/Jia (pantropic), Thevena (Mexico to Paraguay), and I’aUcsia 
(New World tropics and subtropics) are composed of smaller trees and shrubs. 
In many genera most of the species are woody vines. Of these, AHamanda, 

. lii'^Lidcnia Mueller-Arg., Kchiies. Rhabdadoiia Mueller-Arg., and Pentalinon 
{Vrcchitcs) are confined to tropical and subtropical America; Trachclospcnmim 
includes one species indigenous in the Southeast, while the rest are native to 
southeastern Asia. Principally herbaceous, temperate and/or subtemperatc gen¬ 
era of annuals or perennials include Anisonia (southern United States and 
northern Mexico; one species in Japan and possibly adjacent areas), Catha- 
rani/iu.s (originally endemic to Madagascar; one species possibly native to 
India), Vinca (mostly Mediterranean), and Apocynuni (northern Mexico to 
southern Canada). 

The taxonomic history of the Apocynaceae was intertwined with that of the 
■Asclepiadaceae, at least until Robert Brown first established the “Asclepiadeac” 
on the basis of staminal characters (see discussion of suborder). Brown divided 
his resulting restricted ^f'Xpocineae” into three unnamed divisions on the bases 
of seed attachment and pubescence (presence or absence and distribution on 
th e seed), but two genera included in two of these arc now lumped under 
Wriyhtia R. Br. Lindley, who was evidently the first to use the family name 
in its present form, accepted the group as defined by Brown but adopted the 
inirafamilial classification ol Bartling, who established three divisions based 
on fruit and seed characters. Endlichcr refined this approach and subdivided 
the lamily on the bases of o\'ary structure and fruit type into three somewhat 
rearranged assemblages (each a “subordo” or subfamily), one of which was 
lurther divided into four groups (each a “tribus') dilTcring primarily in seed 
attachment and pubescence (as above). To characters that had been used pre- 
\ iously in grouping genera. De Candolle added ones such as placentation, oymle 
type, and the presence or absence of squamellae in recognizing seven tribes 
and several subtribes within the family . 

Mueller-Argoviensis was evidently the first to incorporate the degree of an¬ 
ther lertility and the direction of corolla-lobe overlap in classifying the Apoc- 
ynaccae. He divided the family into two unnamed groups primarily on the 
basis of such characters, and each of these groups into tribes based on a number 
of others that had been previously used; completely fertile anthers and corolla 
lobes (mostly) overlapped to the left were indicated for four of the six tribes, 
while partially sterile anthers and corolla lobes overlapped to the right in part 
defined the other two. Bentham (in Bentham & Hooker) mav have been the 
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first to suspect the importance of anther agglutination to the style-stigma head, 
although he actually placed less emphasis on the anthers than did Mueller- 
Argoviensis in the sense that in two of the three tribes he recognized the anthers 
were said to be completely fertile and free from the style-stigma head (the 
corolla lobes usually overlapped to the left), while in the third they were partially 
sterile and agglutinated to this structure (the corolla lobes usually overlapped 
to the right). The three tribes seemed unnatural, in part because one included 
both unilocular and bilocular ovaries, another both fleshy and dry fruits, and 
the third both fused and free carpels (but see Trivedi & Upadhyay, 1977). 

In his treatment of South American Apocynaceae, Miers recognized three 
“classes,” one of which was in part characterized by partially fertile, “conni- 
vent” anthers; the condition in the other two classes was not specified. On the 
basis of a wide range of characters, he further divided the family into 21 tribes, 
a classification that is for the most part unnatural. Asa Gray, on the other hand, 
was more in line with the trends begun by Mueller-Argoviensis and Bentham 
(in Bentham & Hooker); he was the first to recognize the full taxonomic value 
of the anther characters they introduced. Gray established two tribes in the 
family in his treatment of North American plants, the Plumerieae Gray,** with 
completely fertile anthers free from each other and from the style-stigma head 
(and corolla lobes overlapped to the left in bud), and the Echiteae Gray (as 
“Echitideae” [= Apocyneaej). with partially sterile anthers adherent to each 
other and to the style-stigma head (and corolla lobes almost always overlapped 
to the right). Division of the family along these lines is generally, but not 
universally, accepted at present. 

Baillon, seemingly unaware of Gray’s classification, recognized six “series” 
within the Apocynaceae. In five of these the anthers were indicated to be free 
from the style-stigma head, although they were specifically said to be completely 
fertile in only three; in the sixth they were reportedly sterile at the base and 
agglutinated to the style-stigma head. 

Schumann elevated Grav’s tribes to the level of subfamily, as the Plume- 
rioideae (see footnote 8) and the Echitoideae K. Schum. (= Apocynoideae). 
The Plumerioideae included three tribes: the Arduineae K. Schum.,*' with com¬ 
pound ovaries of two carpels: the Pleiocarpeae, with apocarpous ovaries and 
more than two carpels; and the Plumerieae (as the “Plumiereae”), with apo- 


^This name is based on Pliinicriu L., ihc spelling of which has been variable. Although Linnaeus 
(C'ritica Botanica, p. 94. 1737: p. 77 in .\. Hon. English translation. 1938) indicated that Pluniicria^' 
commemorated the French botanist Charles Plumier, ''Plumeria" was used in both the first edition 
of Species Plantarum ( 1 : 209. 1753) and the fifth edition of (lenera Plantarum (p. 99. 1754). the 
simultaneous, original places of publication of this name. Therefore, it appears that the alteration in 
spelling to "Plumeria" by Linnaeus was intentional and that it should not be considered an ortho¬ 
graphic or typographic error. This being the case. Linnaeus's original spelling (from a nomenclatural 
point of view, i.e., "^Plumeria") must be retained (Art. 73.1, ICBN, 1988), even though several authors 
have used ""Plurnieria" as well as "Plumiera." 

'^Carissa L. (1767), listed as a synonNin oWlrduina Miller e.x L. (1767) by Schumann, is conserved 
(against Carandas Adanson, 1763). The two (Carissa and Arciuiua) are based on dilTerent types 
according to Index ,\ominu}}i (renericorum. \et there appears to be no reason why the correct name 
for the tribe proposed by Schumann should not be Arduineae, as indicated by Schumann, even though 
most authors have taken up C'arisseae for the group, following Pichon. 
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carpous o\'arics and two carpels. Whereas the Arduineac and the Plumcricac 
were further divided, the PIciocarpeae were not. 

The Arduineae included two subtribes: the Melodininae, with bilocular ova¬ 
ries. includes 1 1 genera (one of which, Arduina Miller ex L., included Carissa, 
as sect. Carissa K. Schuni.. see footnote 9), and the Landolphiinae, with uni¬ 
locular o^aries. has nine (including . The Plumerieae included four 

subtribes, in the following order: the Alstoniinae K. Schum. (many seeds from 
each carpel, unappendaged calyces, dry fruits), with 21 genera (e.g.. Alsionia, 
Anisonla, Catharanthiis, I'inca)'. the Tabernaemontaninae K. Schum. (many 
seeds from each carpel, appendaged calyces, fleshy fruits), with six genera (e.g., 
I'ahcrnacaiontana): the Rauvolfiinae K. Schum. (as the “Rauwolfiinae”) (two 
or rarely as many as six seeds from each carpel: placentae thin, not intrusive: 
seeds not peltateh attached), with eight genera (e.g., Raiivolfia, I'allcsia): and 
the Cerberinae K. Schum. (two or rarely as many as six seeds from each carpel: 
placentae thick. intrusi\e; seeds peltately attached), with eight genera (e.g., 
Ochrosia. rhevetia). 

It is notable that on the basis of evidence from cytology and stem anatomv 
in\'ol\'ing species in seven genera (including Alslonia, Catharanthiis, Tahcr- 
naeiuoutana, Rauvolfm. and Chevetia). Datta & Maiti(1971. 1972) concluded 
that the subtribes of Plumerieae recognized by Schumann arc distinct, and that 
within this group the Tabernaemontaninae and Rauvolfiinae are the most 
primitive and the most advanced, respectively; the Cerberinae and the Plu- 
meriinac (= Alstoniinae) were considered intermediate groups, derived from 
the main line of evolution. 

Schumann divided the Echitoideac K. Schum. (= Apocynoideae) into two 
tribes: the Echiteae (as the "Echitidcae,” = Apocyneae. anthers not exserted 
from corolla), with 50 genera (e.g.. Echites, Trachclaspcnuuni, Rhahdadcnia 
[including. as sect. Clanditlosac K. Schum.]. Pcntalinon, Apocynttni, 

S’criuni): and the Parsonsieae (anthers exserted from corolla), with 12. 

Woodson (1930) retained the Plumerioidcae (but see below) of Schumann 
but remo\'ed to the Echitoideac all genera of Apocynoideae except Apocyninn 
and the closely related Roacynuin and rrachoniititm. Hence, he recognized 
within the .Apocynaceae the Echitoideac (calyces rarely, if ever, without squa- 
mellae: anthers four-locular at maturity; pollen released as individual grains), 
the Apocynoideae (calyces always without squamcllae; anthers two-locular at 
maturity; pollen released as tetrads), and the Plumerioidcae, in that order. 

\lthough other difl'erenccs between the Echitoideac and the Apocynoideae 
were indicated by Woodson (1930). only those having to do with pollen and 
anther locularity appear to be absolute, and the two subfamilies seem to be 
more closeh related to each other than cither is to the Plumerioideac. In 
addition, the Apocynoideae seem to be most advanced within the Apocynaceae. 
instead of intermediate and more primitive than the Plumerioideac, cspeciall> 
if release of pollen as tetrads is considered to represent a condition transitional 
to that seen in the Asclepiadaceae. (Pollen grains are aggregated into and re¬ 
leased as pollinia in the .Asclepiadaceae. and evidently throughout the family 
they are arranged as tetrads.) Furthermore, it seems reasonable to suggest that 
the character states by which the Apocyneae and Parsonsieae of Schumann 


/ 


/ 
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dilTcr—nonexscrtcd vs. exscrted anthers, respectively—are of comparable sig¬ 
nificance, since the latter condition is also widespread in the Asclepiadaceac. 

In view of the foregoing, it would seem most reasonable to retain two subfam¬ 
ilies within the Apocynaccac. the Plumcrioideae and the Apocynoideae. If 
development of persistent tetrads and anther exsertion are considered to be 
comparable advancements toward the Asclcpiadaceae, then it is also reasonable 
to propose three groups, as tribes, within the Apocynoideae. The Echiteae 
(pollen released as individual grains, anthers held within united part of corolla) 
constitutes the most primitive assemblage and includes Angadenia, Echifcs, 
Ncriuni. PefKalinon. Rhabdadenia, Trachclospermum, and all the other genera 
of Schumann’s tribe except the three removed by Woodson. Each of the two 
other tribes is characterized by one of the advancements. The Apocyneac. with 
persistent tetrads but nonexserted anthers, includes Poacyniim, and 

Trachomitum. the three genera Woodson removed from Schumann’s Echiteae. 
The Parsonsicae, with exserted anthers but nonpersistent tetrads, corresponds 
completely to the tribe of the same name as recognized by Schumann. Although 
additional research is nccessar>' to assess these proposals more rigorously, this 
classification of the Apocynoideae is adopted here. 

Woodson (1930) also rearranged the Plumerioideae of Schumann, recogniz¬ 
ing within the subfamily four tribes and two subtribes, instead of three tribes 
and six subtribes, and employing characters in a slightly different way. Thus, 
he recognized —in order—the Plumerieae (as the “Plumicreae”; ovaries apo¬ 
carpous, follicles two), including the Tabernaemontaninae (calyces with squa- 
mcllae. fruits pulpy) and the Alsloniinae (calyces without squamcllae, fruits 
dry); the Pleiocarpeae (ovaries apocarpous, follicles more than two); the Rau- 
volficae Woodson (as the “Rauwolficae”; ovaries compound, bilocular, and 
with axilc placentation); and the Arduineae (ovary compound, unilocular, and 
with parietal placentation). Woodson's (1930) treatment is confusing to the 
extent that he did not list included genera. This is especially significant in the 
case of the Rauvolficae. since Schumann's Rauvolfiinac were said to be apo¬ 
carpous (although in some genera, including Rauvolfia, the carpels often fuse 


during fruit maturation [sec A. S. Rao]). 

Woodson (1930) not only redefined several of Schumann’s groups but, as 
indicated above, presented a nearly opposite view of the direction of evolu¬ 
tionary changes within the Apocynaccac. Schumann had considered plants with 
free, completely fertile anthers (the Plumcrioideae) to be more primitive than 
those with fused (to each other and to the style-stigma head), partially sterile 
ones (the Apocynoideae), while Woodson (1930) held the opposite view. In 
addition, Schumann had considered members of the Plumerioideae with com¬ 
pound ovaries to be more primitive and those in which the carpels arc free to 
be more advanced, again in contrast to the opinion of Woodson (1930). Debate 
over the latter issue (summarized below), based primarily on evidence from 
Allanianda provided by Woodson (1930) and more recently by Fallen (1985). 
seems to have led to better understanding of the course of evolution within 

the Plumerioideae and throughout the family. 

The most recent classification of the Apocynaccac was presented by Pichon 
in a series of papers appearing over several years (primarily between 1947 and 
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llic lamily in Englcr's Syllabus dcr Pjlcinzenfamilien, Pichon recognized three 
subfamilies, thirteen tribes, and many more subtribes in the family. Among 
the more significant departures from earlier systems was Pichon’s recognition 
of the Cerberoideac Pichon and the Allamandcae. Cerhera L.. Ochrosia, The- 
vciia. and live other genera had been included bv Schumann in the Ccrberinac. 
a group that corresponds only partially to the Cerberoideac of Pichon. Among 
other din'ercnccs. the Cerberoideac were defined by a dilTcrent set of characters, 
and such genera as Ochrosia and Kopsia, which were referred by Pichon to the 
Rauvolfieae. were excluded. As defined by Pichon. the Cerberoideac appear to 
dilfcr most substantially from the Plumerioideae in relatively minor characters 
ol the anthers (e.g.. slightly latrorsc vs. clearly introrsc dehiscence). The Ccr- 


berinae of Schumann were completely ignored in the system of Woodson 
(030). and the subfamily of Pichon is not recognized here. Pichon recognized 
the Allamandcae as a monogencric. isolated tribe, the most advanced in the 
Plumerioideae. Although his reasons for doing this were not entirely clear, his 
treatment presaged the later conclusions of Fallen (1985; discussed below). 
Also interesting were Pichon’s inclusion of Plciocarpa Bentham in the Carisseae 
(= Arduineac). which was placed first in his system (see below), and his division 
of the Apocynoidcae (as it is circumscribed here) into three tribes (not recog¬ 
nized here) dill'ering in construction of the retinaculum. 

The sequence of genera in most earlv svstems. as well as in Schumann’s, 
suggested that in the Apocynaccae simple (i.e.. free) ovaries were considered 
to have been derived from compound (i.e.. fused) ones. However, citing as 
evidence the compound, unilocular ovary Allamanda, Woodson (1930) 
proposed that the free condition is primitive, that the compound, bilocular 
ovary with axilc placentation is intermediate, and that the compound, uniloc¬ 
ular ovary with two parietal placentae along the lines of carpel fusion, as seen 
in Allaiuamia. is advanced. He suggested that the parietal placentae in Alla- 
uia/ida were sterile toward the center of the ovary because they were derived 
from the evolutionary degeneration of the central part of the septum in a 
compound, bilocular ovary with axile placentation. That the former type evolved 
from the latter in the Apocynaccae was also indicated, according to Woodson 
(1930), by the (act that the ovary in Allanianda is bilocular and the placentae 
axile during early stages of development. 

Without reference to Woodson’s earlier discussion o\'Allanianda, Woodson 
& Moore (p. 151) staled that “in frequent instances [taxa unspecified] one finds 
that a compound ovary is bilocular at both base and apex, where placentation 
is axile, but unilocular in the middle where placentation is parietal.” It is also 
notable that Woodson & Moore provided micrographic evidence of a unilocular 
ovary with parietal placentae in Lacnicllia cdulis Karslcn, apparently unaware 
that Schumann had included the genus in his Melodininac, in which the ovaries 
are supposedly bilocular. These and other considerations suggest that gynoecial 
evolution within the Apocynaccae could be clarified by careful substantiation 
of the basic data involved. 

Fallen (1985) argued that neither of the contrasting evolutionary sequences 
outlined above for the Apocynaccae (i.e.. ovaries simple to compound, or the 
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reverse) is entirely correct. She demonstrated that in the ovule-bearing region 
in flowers oLMlamanda Scliottii Pohl. epidermal cells can be recognized where 
the two carpels meet and arc fused, and the carpels in this region are actually 
free in the earliest stages of their differentiation, suggesting that at least in this 
case simple (free) ovaries arc (more immediately) ancestral. However, in other 
Apocynaceae with compound ovaries, such cells have evidently not been re¬ 
ported, and in addition, the carpels in the ovule-bearing region are fused even 
in the earliest stages of their development, suggesting that in these groups the 
ovaries either are primitively compound or arc further evolved from their 
ancestors with simple ovaries. Thus, she considered gynoecial evolution in the 
Apocynaceae to have proceeded from a primitively compound ovary to one 
in which the carpels arc free in the o\ ule-bearing region, and from there to an 
advanced compound condition in Allaniamla. The ovary in AHamanda is not 
comparable to that seen in other Apocynaceae with compound ovaries, as is 
further evidenced by the fact that, at least in A. Sc/wttii, the carpels fuse in the 
ovule-bearing region without ever closing: while such a developmental pattern 
is common in the Gcntianaccac. it has not been reported in other Apocyna- 
ccac.'" The absence in other genera of Apocynaceae of the gynoecial features 
summariz.ed above for Allanianda needs to be substantiated. 


An alternative and at least potentially more reasonable interpretation of the 
course of gynoecial evolution within the Apocynaceae —one that has not been 
specifically presented in this debate —is suggested by conditions in the Pleio- 
carpeae and the Asclepiadaceae. It is to some extent surprising that the former 
group, with more than two simple (free) ovaries, is placed in an intermediate 
position in the treatments of both Schumann and Woodson (1930); it seems 
more consistent with modern concepts to regard such a condition as less spe¬ 
cialized than the others seen in the Apocynaceae. In addition, it would seem 
that if the Asclepiadaceae, with two simple ovaries, are considered to have 
been derived from the Apocynaceae, such a condition should characterize the 
more advanced groups within the latter. It is notable in this regard that Pichon 
(1948a) placed Plciocarpa in the Carisscae, the first (i.e., presumably most 
primitive) tribe of Apocynaceae treated, and that Comer regarded Lepina Dene., 
included in the Plciocarpeae by Schumann, to be one of the more primitive 
genera of Apocynaceae on the basis of its gynoecium. which consists of three 
or four carpels that separate widely in the ovule-bearing region during Iruit 

maturation. 

Rather than proposing—in an attempt to explain an independent origin of 
compound ovaries in Alla}}uuula — \\\i\\ evolution of the ovary within the Apo- 
cynaccae proceeded from compound to simple, and from there to an advanced 
compound condition in AllciDumda. it is more parsimonious to suggest that 
the main line of evolution within the family was from gynoecia with more than 


"'An isolated position within the ApocNiiaceae lor . llluniuiidu is also suggested by its unique Iruit 
type (a capsule), as well as by evidence IVom clieinislrN and androecial morphology (sec discussion 
o{' Allonunida). That it in particular eioes not belong w ith other members ol Schumann s Arduineae 
(i.c., other Apocynaceae with compinind o\'arics) is perhaps suggested by cylological and geographic 
c\ idence summari/ed bv Van der Laan Arends (sec discussion of cytology below). 
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two simple ovaries, as in ihc Plciocarpeae, to those with two simple ovaries, 
as seen in advanced Plumcrioideae, Apocynoideae, and the Asclepiadaccae. 
The compound, bilocular ovary with axile placentation present in the Melo- 
dininae of Schumann and the compound, unilocular ovary with parietal pla- 
eentation characterizing Al/amanda (and perhaps other genera in Schumann's 
Landolphiinae: see Monachino. 1945) then might be viewed as two distinct 
branches from the main line, separately derived from a gynoecium of two 
simple o\arics within the Plumcrioideae. (Even though the gynoecium of.J/- 
lanianda may have passed through an intermediate condition of bilocularity 
and axile placentation. that intermediate appears not to have been related to 
the Melodinineae.) Additional research aimed toward assessment of these pro¬ 
posals would not only help clarify relationships within the Apocynaceae but 
would also illuminate the famih’s ancestry as well. (See also discussion of 
nectaries, below.) 

Walker's (1975a. b. c; 1978) ontogenetic studies on Calharcuuhus roscits 
ha\ e suggested that in this species and perhaps throughout the family, evolution 
in the nonovuliferous (apical) region of the gynoecium (uppermost part of the 
ovaries, at least in C. rosciis. in addition to the style and style-stigma head) 
has proceeded from a free to a fused condition. Remnants of cuticle and the 
lack of plasmodesmata between adjacent but independently derived cells in 
the fused portion of the ovaries, as well as other evidence, apparently indicate 
that carpel fusion was devclopmentally superimposed onto an apocarpous con¬ 
dition. Such a conclusion was also supported by experiments in which the 
surgical destruction of one carpel primordium prior to carpel fusion only slightly 
afleeted development ofthe other. The single carpel dilferentiatcd into an ovary, 
style, and style-stigma head, although the shapes of these structures were slightly 
unusual, the pubescence ofthe style-stigma head was irregular, and the um- 


braculiform structure at the base ofthe style-stigma head was not formed on 
the side normally fused with the other carpel. That the normally fused surface 
of the developed carpel was abnormal indieated genetically based “accom¬ 
modations" for fusion and. therefore, perhaps a trend from facultative to ob¬ 
ligate apieal syncarpy in the evolutionary history of this species and possibly 
the entire lamiK . 

m' 

fhe funetional signifieance of the peculiar structure ofthe gynoecium (basally 
free but apically united in most Apocynaceae and all Asclepiadaceae) has not 
been clearly established. The general predominance among angiosperms of 
g\ noecia with \ ariously fused carpels suggests that they are adaptively superior 
to those in which the carpels are free. 

Endress proposed that the suggested superiority of fused carpels results from 
four general advantages eonferred by the condition, at least two of which have 
to do with the apical, nonovuliferous portion of the gynoecium in particular. 
In one of these, competition between pollen tubes is intensified in the common 
growth space resulting from such fusion. That is. fertilizations are elfected by 
the most fit pollen tubes from a single, unified eompetition rather than from 
eaeh of a number of separate competitions. The second advantage is the pre¬ 
sumed ability of pollen on any part ofthe stigmatic surface to fertilize ovules 
in any carpel within the Howler—clearly a plus if pollen is limited. In fact. 
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Walker's (1978) expcrimenls on Catharanthus roseus demonstrated that pollen 
tubes are completely uninhibited in growing from one carpel to the other. 

According to Endress, one of the other advantages of carpel fusion has to 
do with resource economy and the entire gynoecium; that is, relatively less 
wall tissue is produced when the carpels are fused. The fourth advantage results 
from the fact that a more diverse set of fruit types may be evolved in the case 
of compound ovaries. 

Despite the foregoing, certain advantages are also conferred by gynoecia with 
free carpels (Endress et ai). In such gynoecia ovaries in which few or no ovules 
have been fertilized need not needlessly consume resources by participating in 
fruit maturation, and those destroyed by predation need not jeopardize normal 
development of the others. Thus, since the foregoing suggests that it is at least 
conceivable that in some instances apocarpy developed from syncarpy, con¬ 
siderations of selective advantage alone cannot resolve the debate concerning 
the course of gynoecial evolution in the Apocynaceae. In any case, it is rea¬ 
sonable to suggest that in most members of the family the advantages ofapically 
fused gynoecia during anthesis have been combined with those of free ovaries 
during fruit maturation, and that selection has favored maintenance of this 

combination in the Asclepiadaceae as well. 

Schick (1980) originally recognized two types of style apices (here, style- 
stigma heads) in the family, a Plumeria type and an AUamanda-Nenum type, 
but later (1982) considered those in the series Plumeria, Catharanthus, Vinea, 
Thevetia. Mlamanda, and the Apocynoideae to represent a progression from 
more primitive to more advanced. In all but the putatively primitive plu- 
mcrioid ’ genera, the style-stigma head consists of a stigmatic chamber at the 
base, a pollen depository at the apex, and an adhesive zone between. The 
adhesive zone, believed to have been stigmatic originally, was thought by Schick 
(1982) to effect the attachment of pollen to insects and therefore to be func¬ 
tionally comparable (analogous) to the translator arms (and probably the cor- 
pusculum as well) of the Asclepiadaceae. IJItrastructural and biochemical evi¬ 


dence also provided by Schick (1982) suggested that the adhesive zone and the 
translator arms are homologous as well and that the condition in the Periplo- 
coideac is transitional. Schick’s (1982) account of pollination in Vinca minor 
is verv similar to but less detailed than that outlined here for Apocynum, in 

the discussion of that genus. 

Largely on the basis of anatomical evidence from flowers of Apocynum 
androsaemifolium L. and .1. cannahinum L., Woodson (1930) interpreted the 
nectaries in the genus and throughout the family to represent a whorl of vestigial 
carpels. .According to him. the nectaries and carpels arc composed of a similar 
number and type of glandular cells and dilLercntiate Irom the receptacle si¬ 
multaneously and in a comparable manner. In addition, three vascular traces 
of similar origin and orientation were said to serve each. However, while the 
ncctarv traces were shown to arise as a single branch from corolla traces, later 
dividing into three (one central and two lateral, the lateral ones largely disor¬ 
ganized at anthesis). the three traces of each carpel were depicted as having 
more independent origins. Woodson (1930) mentioned but did not accept an 
alternate interpretation, at least for the condition in . Ipocynum, whereby the 
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nectaries because of their number (five) and position (alternating with the 
stamens) would be considered vestigial staminodia. It is notable that Legget 
(1872b) had suggested earlier that the nectaries ofApoevnuni andwsaemifolium 
probably represented an “inner whorl of stamens." 

Woodson & Moore later provided evidence from comparative morphology 
to support the presumed homology between carpels and nectaries in the Apoc- 
ynaceae. Among (lowers produced by a single plant of PIciocarpa nniiica Ben- 
tham, they reported gradual transitions from those with four fertile carpels to 
those with two fertile carpels alternating with tw'o sterile “carpellodes.” Indeed, 
the nectaries of C'atharanthus and I inca are very similar in appearance to 
carpels; according to Woodson & Moore they dificr from the carpellodes re¬ 
ported in PIciocarpa only to the e.xtent that they are not connected (and, hence, 
presumably do not contribute) to the style. 

Based on acceptance of the proposal that the nectaries, which arc common 
and widespread in the Apocynaccae, do in fact represent vestigial carpels, 
Woodson & Moore concluded that polycarpy probably represents the ancestral 
condition in the family. However, they did not comment on the systematic 
position o( the Pleiocarpeae per sc. a polycarpous tribe of intermediate place¬ 
ment in the schemes of both Woodson (1930) and Schumann that is here 
considered primitive (sec also discussion above). 

Various ada.xial appendages of the corolla and calyx have long attracted the 
attention of systematists. Those of the corolla, which arc not known to be 
glandular, include, (or example, the petaloid, laciniate structures (the “corona") 
exserted (Vom the throat in .\Vr/7//;?; the debate, transversely oriented flaps that 
meet above the anthers, nearly completely sealing the tube at its summit in 
riicvciia: and the pointed projections near the base of the tube in Apocynuni. 
.Although some (lor example, those o( Apocynuni, Trachoniituni, and perhaps 
Poacynum) arc opposite the lobes of the corolla (i.c., alternating with the 
stamens) and not \ asculari/ed. the majority are marginally inserted (more or 
less opposite the stamens) and are served by extensions of the lateral veins in 
each petal. The latter observations led Woodson & Moore to conclude that all 
appendages of the corolla in the Apocynaceae are homologous to stipules. 
.Among the genera that include plants native to or at least persisting out of 
cultivation in the southeastern United States. Thevetia, Ncriiun, ?Lr\A Apocynuni 
ha\ e appendicLilate corollas. 

I 'nlike tlie appendages of the corolla, those of the calyx (the squamellae) are 
usually glandular and relatively inconspicuous. They arise from the very base 
ol'the cal\x. toward or at the margin or center of each lobe, or both. Although 
they usually lack vascular tissue, in some cxtraregional species they have small 
traces that extend from the lateral veins of each sepal. Therefore, they too were 
interpreted as being homologous to stipules by Woodson & Moore, instead of 
to stamens as Woodson (1930) had earlier proposed. On the basis of such an 
interpretation, squamellae at or near the margins were considered by Woodson 
& Moore to be primitive, since such a position is similar to that of true stipules, 
while those located at or near the center of each sepal, the most common 
condition in the family, were considered to be advanced; the more or less 
continuous distribution of squamellae around the base of the calyx w'as envi- 
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sioned lo have resulted from what they ealled (p. 148) “developmental lacer¬ 
ation” of either type. 

Despite the foregoing phylogenetic implications, only the presence or absence 
of squamcllac has been indicated in major Hol istic and monographic accounts 
of the Apocynaceae. including Woodson's (1938b) for North America. Al¬ 
though this character has been employed mostly at the generic level, it is perhaps 
of some importance at higher taxonomic levels as well. Squamellae are rare 
within the Plumcrioideae. with the exception that in the Tabcrnaemontaninac 
they are universally —or very ncarh’ so—present (see Schumann). Within the 
■Apocynoidcae, on the other hand, they are present in at least some species of 
perhaps 12 genera of Parsonsicac but arc sporadic in the Echiteac (of about 50 
genera, 30 have all species squamclliferous, four have some, and perhaps 16 
have none) and absent in the Apocyncac. as these groups are circumscribed 
here. Among genera native to or at least persisting outside of cultivation in the 
southeastern United States, squamcllac arc present in representatives of Carissa 
(in which they are otherwise rare). TahcniacDiontana, and Thcveiia of the 
Plumcrioideae. and Echiles. 'rrachelospcrnuini, Angadenia, Pcntalinon, and 
Neriiim of the Echiteae. 

With respect to vasculari/ation of the calyx. Woodson & Moore recognized 
four general but taxonomicalh' unimportant types of organization within the 
,\pocynaccac. Although all are unilacunar, there is evidently a fairly gradual 
transition in the familv from a three- to a one-trace condition associated with 
each sepal. In addition, the four types appear to cross many taxonomic lines, 
and diflerent combinations of at least two of the types have been reported by 
Woodson (in Woodson & Moore) from a single inflorescence of Raiivolfia 
ictraphylla L. 

Cytological data from the .4poc\naccae ha\'c been reviewed most recently 
by Van dcr Laan & Arends. who pro\ ided 520 records (many of them new) 
for 189 species and 62 genera. The following is based primarily on that account, 
as well as on a fairly extensive and in part nonoverlapping compilation by 
Hamel (1984). 

In general, the systematic \ aluc of chromosome morphology appears to be 
minimal, w ith the possible exception that in a group of genera corresponding 
to the Tabcrnaemontaninac of Schumann, the chromosomes arc sometimes 
especially long (1-3 jum. vs. 1-2 in the rest of the family) and then occasionally 
include a single pair in which the centromeres are terminal or subterminal 
(instead of submetaccntric. the usual condition). Although secondary constric¬ 
tions and satellites have not been detected in a majority of the species inves¬ 
tigated, one or two per cell ha\ e been indicated for species in six genera in the 
Plumerioideae, including ones in the Melodininac and Landolphiinae of the 
Arduineac and the Alstoniinae, Rauvolfiinae. and Tabernaemontaninae of the 
Plumerieac, as well as in one genus in the Parsonsieae of the Apocynoidcae. 

Most genera in the Apocynaceae (exceptions include Alstonia, Apocynimi, 
and Ochrosia). including all investigated genera w'ith discontinuous geographic 
ranges (such as Amsonia, Carissa. Catharanl/ius, and Ncriiini). are character¬ 
ized by a single base chromosome number; data for outlying species in a few 


genera with such ranges (e.g.. 


(Walter) 
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southeastern North America, and Vinca crecia Regel &. Schmalh., of Afghan¬ 
istan) are not available. 

It is evident that infragencric polyploidy is uncommon in the family, since 
it has been reported in only eight of the 62 genera investigated, including 
A/lanianda {2n = 18, 36), Alsto)ua (2n = 22, 42, 44, 48), C'arissa {2n = 

66), Tahernaenunnana {2n = 22, 33, 66), and RauvoIJia {2n = 22, 44, 66, 88; 
in addition to 20, 24. 55, 68, according to Hamel, 1984). Cytotypes or chro¬ 
mosomal races (i.e., infraspecific polyploidy) occur even less commonly, having 
been reported in but one species oCAl.slonia and lour o\'RauvoIJia, and probably 
ha\e arisen exclusively from autopolyploidi/alion. 

The base chromosome number .v = 11 has been the only one determined 
in about 60 percent of the 62 genera for which such data are available, including 
all three of the Pleiocarpcac, all 1 1 of the Arduineae, and all six of the Tabcr- 
naemontaninae; other genera with this number include Afslonia (along with .v 
= 20 and 21). Anisonia, RauvoIJia, Val/csia, ,\'criu»i, and Apocynuni (along 
with ,v = 8). About 12 percent of the 62 genera have .v = 10 (c.g., Ochrosia, 
riicvciia, rrachc/ospcrniuni). eight percent have .v = 9 (e.g., R/unicria, A/la- 
nianda). and live percent have .v = 8 (e.g.. C'aiharanihus, Apocynuni in part); 
one to three percent have .v = 6 (only i'.chilcs and Rcntalinon), 12 (from .v = 


6 in some cases, from .v = 11 in others). 16 (from .v = 8), 18 (from .v 


9). 20 


(from v = 10; only C'crhcra and Alslonia in part). 21 (from the unreported .v 
= 22; only Alslonia in part), or 23 (also from the hypothetical .v = 22; only 
I inca). 

The rather widespread occurrence of the base number .y = 11. as well as its 
apparent universality among genera considered here to be most primitive (i.e., 
the Pleiocarpeae and Arduineae of Schumann) on the bases of morphological 
and. according to Lceiiwcnbcrg (in Van der Laan & Arends, p. 34), chemical 
e\ idence. suggests that it is the primitive or ancestral number within the family. 
E\'identlv no correlation exists between derived life forms and derived chro- 
mosome numbers within the familv. 

Onl\ three of 35 investigated genera (of a total of about 40) represented in 
Africa include base chromosome numbers other than 1 1. Even so, it would be 
premature to propose on that basis an origin for the family on that continent 
primarily because non-African genera are not nearly as well known eytologi- 
call\. Nevertheless, of 12 investigated genera restricted to America (of about 
55). just two have .v = 11 only {Apocynuni has .v = 8 and 1 1); similarly, of six 
strictb Asian genera (of about 50). only one has this number and no other (one 


has v 


10 and 1 1). 


Cytological data as re\ iew'cd by Van der Laan & Arends also bear on the 
problem of the systematic position of Allanuinda (discussed above). According 


to their scheme, the base number .v 


9 w^as derived from .v 


10, which in 


turn developed from .v = 11. All genera with compound ovaries investigated 
ha\e .V = II and a primarily African distribution, except Allaniancia, which 


has .V 


Wor 


V 


10 has been reported onl\ for genera with simple ovaries, an independent 


origin for compound ovaries in Allaniancia is suggested. 

It is perhaps significant that a base number of .v = 9 was reported for only 
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two other genera, Himatanthus and Plumeria, each naturally distributed in the 
American tropics and subtropics. The ovaries in these two genera are simple 
and approach complete inferiority more closely than any others in the family. 
Although it is unclear whether or how this condition is related to that in 
Allamanda. it is notable that Allamanda and Plumeria have in common a 
number of rather rare iridoids (see discussion of Allamanda). Nevertheless, 
Van der Laan & Arends presented an unpublished classification by Leeuwen- 
berg in which Himatanthus and Plumeria were included in the Plumeriinae, 
and Allamanda was placed alone in the Allamandeae, far removed from other 
genera with compound ovaries. 

Terpenes and various other compounds of terpene origin are well represented 
and in some cases are systematically important in the Apocynaceae. Iridoid 
monoterpene glycosides and indole alkaloids characterize the order Gentianales 
as it is defined here and generally, occurring in all families except the Ascle- 
piadaceae (but see Cronquisl, who attributed indole alkaloids to the Asclepia- 
daceae as well) and perhaps the Buddlejaceae (c.g., they occur in the Menyan- 
thaceac, Loganiaceae sensu stricto, Rubiaceae, Gentianaceae, and Apocynaceae; 
so-called tylophorine alkaloids arc reportedly unique to the Asclepiadaceae). 
Cardiac glycosides occur in the Apocynaceae (see Bisset, 1957, 1961a), As¬ 
clepiadaceae, and ten other families of flowering plants (see discussion of sub¬ 
order). Monoterpenes (noniridoid types), diterpenes, sesquiterpenes, sesqui¬ 
terpene lactones, and several other terpenoids (perhaps including saponins, see 
below) have evidently not been found in the Apocynaceae or the Asclepiadaceae 
(sec Dahlgren et al. for other compounds absent from these two families). 
Although present in all groups of land plants (Seigler), triterpenes other than 
saponins are often taxonomically important and should be investigated in the 
Apocynaceae. Several were indicated by Gibbs for the family and for the 
Asclepiadaceae, and one of them (bauerenyl-acetate) may be unique to the 
Apocynaceae. According to Harborne, Reichstein found triterpenoids to be of 
value at and below the level of species in the primarily African genus Aco- 

kanthera G. Don. 

Unlike common monoterpenes, which arc found in the essential oils of a 
great diversity of plants exclusive of the Apocynaceae and the Asclepiadaceae, 
iridoid monoterpenes appear to be restricted to about 40 families of flowering 
plants, including the Apocynaceae but not the Asclepiadaceae (Seigler). Jensen 
and colleagues recognized ten major groups, most reported from a variety of 
families, in their compilation of the literature about these compounds. One 
group included both primitive and unclassified types, five others comprised 
those with relatively simple structures (“carbocyclic iridoids”), and the re¬ 
maining four included more complex types (“seco-iridoids”). 

Iridoid monoterpenes of the primitive or unclassified group indicated by 
Jensen and colleagues for the Apocynaceae included loganin {Catharanthus, 
Rhaeva Dene., Vinca), desoxy-loganin {Mnca), ketologanin {Vinca), and “iri- 

m 

doid pyridine alkaloids” (Rauvolfia). Carbocyclic iridoids reported for the fam¬ 
ily included aucubin (T’/tev’e/Za), theviridoside {Cerbera, Thevetia), daphylloside 
(Alstonia), and plumieride {Allamanda, Plumeria). The seco-iridoids, all ulti¬ 
mately derived from loganin. were divided into a relatively simple group in- 
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eluding secologanin {Catharanthus, Rhazya, J 'iiK'a) and three more groups each 
derived from secologanin. One of these included sweroside ( Vinca), while another 
(“complex iridoid alkaloids”) was for the most part composed of compounds 
biosN nthesi/ed b\ condensations of secologanin and either tryptophane or tryp- 
tamine to yield indole (and other types of) alkaloids. 

Indole alkaloids have been extensively investigated, primarily because of 
their considerable economic and medicinal value. Those characterized bv rel- 

J 

alix ely simple structures comprise one of two classes recognized by Kisaktirek 
and co-workers (see below) and arc ciuitc widespread, having been detected in 
the Apocynaceae and nine other families including the Loganiaceae and Ru- 
biaceae but not the Asdepiadaccac. Indole alkaloids with more complex struc¬ 
tures (i.e., those with either tryptaminc or trytophan as the indole unit and 
either a C,- or a C|„-nionotcrpene moiety derived from secologanin as the 
other) make up the second class and have been reported from the Apocynaceae, 
Loganiaceae, and Rubiaceae almost exclusively. Within the Apocvnaceac, the 


two classes ol indole alkaloids have evidently been reported only in the Plu- 
merioideae; steroidal types characterize the Apocynoideac (Kisaktirek ci aL). 

A tremendous amount of literature about complex indole alkaloids in the 
Apocynaceae. Loganiaceae, and Rubiaceae had accumulated by the end of 
1978. It was reviewed by Kisaktirek and colleagues (754 papers cited), who 
took into account the absolute configurations and biogenesis of these com¬ 
pounds in attempting to interpret the data for the first time within a systematic 
context, using the classification of Pichon to assess relationships within the 
.Apocynaceae." 

Kisaktirek and colleagues recognized eight dilferent skeletal types among the 
1200 complex indole alkaloids isolated from the Apocynaceae, Loganiaceae, 
and Rubiaceae. including those with so-called nonrearranged and rearranged 
secologanin skeletons. This and other evidence led them to conclude that the 
Loganiaceae should be considered ancestral to both the Apocynaceae and the 
Rubiaceae, but more closely related to the former. It was also suggested that 
of the four tribes of Pichon investigated, the Carisscae (= Arduincac) do not 
correspond particularly w'cll to an\ of the groups of genera recognized by 
Schumann but the Plumcricae, Rauvolfieae. and Tabernaemontancac (K. 
Schum.) generally do. 

The tribe Arduincac was considered by Kisakiirek and co-workers to be 
closely linked to the Loganiaceae and to be primitive w'ithin the Apocynaceae. 
It is notable in this regard that RIctocarpa was considered most typical of (most 
primitive within) this primitive tribe. While this would be consistent with the 
proposal that the ovary of more than tw o free carpels characterizing the Pleio- 
carpeae is primitive (see above), it is not consistent with manv other classifi- 


"I \u-nsi\c ;nui ciolailed accmiiils oI'Uk- (kciiiivihc Dl alkaliiids in general in the .Apoeynaeeae had 
been pre\iousl\ eonipiled by, (or example. Bisset (IbSS. I bp lb). W'illaman & Li. and Willaman & 
.Seluibert. Although these tretitments eonsiilered the tttxonotnie implieations to \arious extents, each 
was primtu ily ;i listittg ol eompounris b\ t;ix;i. 1 ess substtintitil accounts had been prox ided bx' 
Larnsvvorth, Cian/inger& Hesse, .lensen and eo-xxorkers, Rallauft I b70). Rallaiir& Flagler, tint! Taylor 

A larnsxx'orth (I b7.T |b7s). 
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cations, including those of Schumann and of Woodson (1930), in which the 
Pleiocarpeae were placed in a more intermediate position within the family. 

Complex indole alkaloids also suggested to Kisakiirek and colleagues that 
the Plumerieae are more advanced than the Arduineae, and that the tribe may 


have a profile of skeletal types unique among the four tribes of Pichon that 
were investigated. Alkaloids of the ibogan skeletal type, evidently characteristic 
of the Tabernacmontaneae. had been reported for only two genera in the Plu¬ 
merieae. Alslonia and Catharanthiis. Both ibogan and bisindole alkaloids have 
been reported for Catharanthiis but not I Inca, thus supporting maintenance 
of the two as distinct (sec also discussion of Catharanthiis). 

The Rauvolfieae were interpreted by Kisakiirek and colleagues as being more 
advanced than the Plumerieae and as lacking ibogan alkaloids (the indication 
of such compounds for Vallcsia apparently was a mistake). The characteristic 
presence of these alkaloids, as well as a unique emphasis on rearranged seco- 
loganin skeletons in the Tabernaemontancae, led them to propose tentative 
elevation of the group to the rank of subfamily. 

On the basis of “evolutionary advancement parameters” calculated (using 
both degree of skeletal specialization and level of oxidation) for each of the 
indole alkaloids considered bv Kisakiirek and co-workers, Bolzani and col¬ 


leagues later proposed for the Apocynaceae a position closer to the Rubiaceae 
and farther from the Loganiaceac. Both the calculations of Bolzani and col¬ 
leagues and other measures based on morphology suggested a relatively low 
level of advancement for the Rubiaceae. followed in order by the Apocynaceae 
and the Loganiaceae. also in contrast to the proposals of Kisakiirek and co¬ 
workers. The calculations of Bolzani and colleagues also suggested that the 
Arduineae are most primitive within the Apocynaceae. followed in order by 
the Plumerieae. Rauvolfieae, and Tabernaemontaneae. 

Bate-Smith tested leaf material from a large number of species of Apocy¬ 
naceae. including many represented in the southeastern United States, for 
phenolic compounds. He found that members of the family produce leucoan- 
thocyanins but lack the trihydroxy constituents leucodelphinidin, myreetin. 
and ellagic acid. Other phenolics detected in a majority of the species of 
Apocynaceae screened include quercetin, kaempferol, and caffeic acid. Cyan- 
idin, an anthocyanin, was reported in only one of nine species of Plumerioideae 
tested but in five of six in the Apocynoideae. Conversely, whereas p-coumaric, 
sinapic, and ferulic acids were found in a majority of the species of Plume¬ 
rioideae analyzed, they were mostly absent in the Apocynoideae. In the Apoc¬ 
ynaceae p-coumaric acid, scopoletin, and possibly luteolin, as well as the an- 
thocyanins delphinidin, hirsutidin, malvidin, and petunidin, have also been 
detected (Bate-Smith; Carew & Krueger; Gibbs; Farnsworth, in Taylor & Farns¬ 
worth, 1973). 

Daniel & Sabnis sought phenolics (flavonoids and phenolic acids) in leaf 
material of 22 species (including a number represented in the Southeast) be¬ 
longing to 11 genera of Plumerioideae and eight of Apocynoideae. Kaempferol 
and /;-coumaric acid appeared to be better represented in the former (they were 
detected in eight vs. two genera and four vs. one, respectively); glycoflavones, 
leucoanthocyanins. and three phenolic acids (protocatcchuric, gentisic, and 
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sinapic) seemed more common in the latter (one vs. three, three vs. six, two 
vs. four, one vs. fi\ e, and two vs. five genera, respectively). Some compounds 
were detected only in the Plumerioideae: isorhamnetin in one genus, caffeic 
acid in another, and «-resorcvclic acid in two others. Several flavonoids were 
about equally distributed in the Plumerioideae and the Apocynoideae, 
including quercetin (in eight vs. five genera, respectively), tamarixetin (one vs. 
one), apigenin (one vs. one), and luteolin (one vs. one), as were the phenolic 
acids vanillic (ten vs. eight), syringic (1 1 vs. eight), 2-hydroxy. 6-methoxy (two 
vs. two), salicylic (two vs. two), melilotic (one vs. one), and o-coumaric (two 
\ s. two). Ferulic and p-hydroxy ben/oic acids were detected in five and seven 
genera of Plumerioideae and five and two of Apocynoideae, respectively. 

According to information compiled by Gibbs, cyanogenesis is relatively rare 
in the Apocynaceae. Although it had been reported for six genera in the family, 
including Alslo)ua and S’criiini, Gibbs's results were positive for only one. an 
extraregional member Alsloiiia. and negative or probably negative for nine 
others, including Calharanthus, Echites, and Rauvolfia. 

Gibbs also reported that whereas others had reported saponins from a variety 
of organs in ten genera of Apoeynaceae (including Alstonia and Eiiica) and the 
probable absence of such compounds in 23 others {\r\c\ud'\v\g Allairuinda, Al- 
sfonia, Anisonla. Apocynuni, Carissa, TahcniaenioHtana, Ochrosia, Rauvolfia, 
and I'hcvciia). his own tests using leaf material indicated that they were possibly 
present in Allanianda, Ncrium, and R. vcrticdlata Baillon but absent or prob¬ 
ably so in Anisonia, Carissa, Catharanthiis, and R. voinitoria Afz. 

There appears to be some question regarding the occurrence of tannins in 
the Apocynaceae. .According to Gibbs, some reports indicated their absence 
from species in 14 genera in the family (including . Alstonia, Ocli- 

rosia, Rauvollia, Thevetia, I’allcsia, and I'inca), while others indicated their 
presence in those of six (including. Apocynuin, Carissa, and Trachc- 

lospcrnuuu). His own tests for tannins yielded positive results for speeies of 
Allanianda. . Inisonia, C'arissa, and Nerhon but were equivocal in the cases of 
Calharanthus and I inca. Farnsworth indicated that tannins had been reported 
in I '. minor, but he and colleagues failed to detect them in 1 '. major (sec below). 
Cronquist stated that the Apocynaceae were not tanniferous. 

Other tests conducted by Gibbs indicated that eompounds such as syringin, 
juglonc (a naphthaquinonc). and aucubin or related substances are probably 
not produced by members of the Apocynaceae, although he noted that other 
researchers had reported plumbagin (another naphthaquinonc) from an ex¬ 
traregional speeies of Rauvolfia and v arious aucubin glycosides from genera 
including . l/,s7o///V/ and Thevetia. 

Farnsworth and colleagues screened leaves and stems of Yugoslavian plants 
of I'inea major for many compounds. .Although they confirmed the presence 
in the species of alkaloids, saponins, unsaturated sterols, organic acids, and 
phenols, they were unable to detect tannins, flavonols, or cardiac glycosides. 

The distribution of polyalcohols, in particular the nonaliphatic types (cycli- 

tols). was considered within a svstcmatic context bv Plouvicr. One cvclitol, 

• ^ 

conduritol, had been reported by the time of that review only from the Asclc- 
piadaceae (Conolohus Michx.). while five others, all methyl ethers of inositol. 
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had been detected in the Apocynaceac. Although D-bomesitol had been found 
only in the Rubiaccae and in both subfamilies of the Apocynaccae (in genera 
including Amsonia and Vinca), L-borncsitol had been detected in the Protca- 
ccac, Lcguminosac, Rhamnaccae. Boraginaccae, and Apocynaccae (only in 
Apoevnunv, it has since been reported by Nishibe and co-workers from Ca- 
iharantluis and a Japanese species oi'Amsonia)-, dambonitol had been reported 
in the Moraccae and both subfamilies of the Apocynaccae (in genera including 
Ncrium, Trachclospermnm. and I'inca). The two other inositol methyl ethers 
recorded for the Apocynaccae evidently have wider distributions: L-quebrach- 
itol had been found in 11 families of flowering plants, but within the Apocy¬ 
naceac only in three (extraregional) genera of the Plumerioideae, and D-pinitol, 
known from six gymnosperm and 13 angiosperm families, had been detected 
in the Apocynaceac only in Landolphia Beauv. 

Information about the fatty acids of seed oils obtained from species of Ca- 
tharanthus, Ncrium, Rauvo/fia and four other genera of Apocynaceac was pro¬ 
vided by Daulatabad & Ankalgi. Although palmitic, oleic, linolcic, and stearic 
acids, all very widespread among angiosperms in general, were indicated lor 
the nine species involved, lauric, myristic, arachidic, and behenic, each with 
a more restricted distribution, were reported only for the three (including C. 
roscus and R. tctraphylla) they themselves analyzed. Although Gibbs did not 
claim to list each occurrence of these seed-oil compounds, it is notable that 
the Apocynaccae escaped mention in his account. 

Regarding circumscription and ordering of subfamilies, tribes, and subtribes 
of Apocynaccae, it is primarily Schumann's system that is adopted here, with 
a few exceptions. Within the Plumerioideae. the more primitive of the two 
subfamilies, the extraregional Pleiocarpeae are considered to be most primitive, 
instead of intermediate. The ordering of two of the four subtribes of Plumerieae 
has also been changed, due to considerations of plants in the Southeast. Despite 
the fact that much of the evidence summarized above suggests that the Rau- 
volliinac are more advanced than the Alsloniinac, in this treatment the order 
is reversed because VaUcsia, the genus of Rauvolfiinae treated here, seems 
more primitive than Amsonia. Catliaranthiis, and Vinca, the genera of Alsto- 
niinae considered. Following Pichon. Allamanda has been placed in its own 
tribe and positioned as the most advanced group within the Plumerioideae. 

Three tribes (Echiteac. Parsonsicae. Apocyneac), instead of the two recog¬ 
nized by Schumann, have been recognized in the Apocynoideae. Two of these 
arc represented in the Southeast: the Echiteac. by Angadenia, hchitcs, Penfa- 
linon iVrcchitcs), Rhabdadenia, and Traclielospennum, and the Apocyneae, 


by Apocynum. 

In the southeastern United States, the Apocynaccae arc represented by in¬ 
digenous species in the genera . Imsonia. Angadcnia, Apocynum, hchitcs, Pen- 
talinon, Rhabdadenia, Trachclospermnm. and ]'allcsia, and by naturalized 
plants in Allamanda, Catharanthus. and Mnca. Whereas several primarily 
tropical or subtropical genera {Allamanda, Echites, Pentalinon, Rhabdadenia, 
]'allcsia) are represented in our area by native or naturalized species solely in 
Florida, two species of the temperate genus Mnca {V. minor and V. major) 
that arc naturalized throughout much of North America appear not to be so 
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established in Florida or perhaps other of the more southern parts of the 
Southeast. 

In addition to native and naturalized Apocynaceae, an especially large num¬ 
ber of species have escaped from or persisted beyond cultivation, particularly 
in Florida, without having become truly naturalized. At least 'rrachdospcnuuni 
jasntinoidcs (Lindley) Lem. belongs to a genus represented in the Southeast by 
native or naturalized plants, while sc\eral others (brielly discussed below; in¬ 
cluded as bracketed entries in the kev) do not. 

( unssa (subtribe Melodininac). a genus ol about 35 species of usually armed 
shrubs and small trees, is native to warm, dry areas in Africa, Asia, and Aus¬ 
tralia. 1 have seen specimens indicating that in southern Florida (e.g., Dade 
and Lee counties) C. i^rancliflora (E. Meyer) A. DC. (C’. macrocarpa (Ecklon) 
.A. DC., according to Palmer & Pitman), which is widely grown in this region, 
sometimes persists beyond cultivation. In addition, according to Judd (pers. 
comm.) the species fruits abundantly and is a rare escape in this area. Infor¬ 
mation on the label of an essentially sterile specimen {Rhoades & West 6/cS’ 
AS’, FLAs) perhaps assignable to C. Arditina Lam. or C. bispiuosa (L.) Desf ex 
Brenan, two species with smaller (lowers and fruits than C. grandijlora, ac¬ 
cording to Bailey, indicates that the plant was naturalized somewhere in Florida 
(’’Tropic”). Plants of C. Carandas L. (fruits 1.3-2.6 vs. 2.6-5.2 cm long in C. 
i^raiidijlora). arc frequently cultivated in Florida but evidently do not escape. 
The structures usually relcrrcd to as spines appear instead to be thorns (that 
is, they arc homologous to stems and not leaves). They develop from accessory 

buds, according to Jain el a/., and are modified inflorescence axes hde Palmer 

& 

& Pitman. They arc present on all material I have seen from Florida and are 
LisLiallv bil'urcate and axillarv. 

. llstonia (Alstoniinac), a genus of 30-40 species of large trees, is distributed 


World 


Wall 


after its intentional introduction to Sri Lanka for its valuable timber, has 
become one of the most prominent naturalized elements of the sccondarv rain 
forest there (Huber). Specimens collected in Florida indicate that it has escaped 
from cultivation on numerous occasions. Judd (pers. comm.) observed that 
cultivated plants in Miami grow rapidly and flower and IVuit regularly; he 
belie\es that they could easily become established from the wind-dispersed 
seeds in many disturbed habitats in the area. 

Considered here in the broad sense to include Rrvaianiia, rahernaeniontana 
(Tabernaemontaninae) is a pantropic genus of about 230 species of small trees 
and shrubs. (Nowicke recognized both I ahcniaeaioiuana, with about 140 species 
in the American and African tropics, and Ervataniia, comprisingapproximately 
00 species distributed from .Asia to Australia and New Zealand.) I have seen 
one specimen (Hansen dJ Robinson 8473. flas) that was considered by the 
collectors to be a ’’legitimate eseape” in a ’’pine llatwoods” in Osceola County, 
Florida. On the basis of a key provided by Nowicke, it is assignable to /:. 


( 


Willd 


coronariuni Jacq.). Huber considered this species to be conspecilic with E. 
divancala (L.) .Alston in Trimen (= Eabernaenioniana divaricata (L.) R. Br.; 
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Serium divaricatum L.). a native of the southern Himalayas now cultivated in 
tropical areas throughout the world. The plants in cultivation may have either 
single or double flowers. The species is reportedly helerostylous (Huber). 


of Raiivolfia 


Ifia 


indigenous to an area from Mexico to northern South America and is reportedly 
naturalized in India and Australia (Nowicke). It has been attributed to our area 
as a rather uncommon escape, in —for example—Palm Beach County, Florida. 
Nowicke has remarked that it is variable throughout its natural range, and that 
it is often dilTicult to separate from R. littoralis Rusby. My observations on 
material collected in Florida conform with this assessment. 

Ochrosia (Cerberinae) includes perhaps 30 species of small to medium-sized 
trees native to Indonesia and surrounding areas. Because of their nonacuminate 
leaves and large fruits with relatively narrow' wings, variously determined spec¬ 
imens collected in Florida are assignable to O. elliptica Labill., according to a 
key presented by Boiteau. Native to Australia, New Caledonia, and many 
islands in the Pacific Ocean, the species is cultivated in numerous places, 
including Hawaii. Puerto Rico, and Florida. The fruits float and remain fertile 
for long periods in sea water, readily germinating upon contact with land 
(Boiteau). According to Judd (pers. comm.), the species is probably a very rare 
escape in Florida, and its naturalization there is doubtful. 

A small genus of probably few er than ten speeies of trees, shrubs, and rarely 
vines, Thevetia (Cerberinae) occurs naturally from Mexico to Paraguay. Thc- 
vetia peruviana (Pers.) K. Schum., of this area, is frequently cultivated and is 
sometimes escaped or naturalized in many tropical and subtropical areas of 
the world. The species was reported by Small (1913) to be growing naturally 
in dry soil on Key West, Florida, and Long & Lakela have indicated that in 
southern Florida, including the Keys, it is naturalized in coastal areas and 
cultivated more widely. Nevertheless, Judd (pers. comm.) maintains that he 
has seen no evidence that the species has become established outside of cul¬ 
tivation in the area. It is commonly planted for ornament in Guatemala, where 


Will 


Woodson 


indicated that it was possibly native throughout Central America. 

As traditionally considered, Nerium (Echiteae) comprises two or three species 
of shrubs or small trees native to the Mediterranean region, subtropical Asia, 
and Japan, although Lccuwcnbcrg recently suggested that there is only one, 
Nerium Oleander L. This species is commonly planted as an ornamental 
throughout the warmer parts of the world and is sometimes escaped and nat¬ 
uralized as well. Occasionally escaped in tropical America, according to Now- 
ickc. it is naturalized throughout the region fide Woodson (1938b). It is widely 
naturalized in the warm parts of North America, including Texas, according 
to Corrcll & Johnston. Although Judd (pers. comm.) indicated that it is a rare 
escape in southern Florida, Long & Lakela did not think that it is established 
there. Evidently, plants may persist for a long time after cultivation and may 
even propagate or at least spread to some degree by vegetative means. However, 
sexual reproduction by plants out of cultivation does not appear to occur 
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anywhere in the Southeast. Many of the plants in our area and elsewhere have 
double HovNers and are sterile. The late.x of this plant is lethally poisonous, 
even in small quantities. 

Many other species of Apocynaeeae appear to be confined to cultivation in 
the southeastern Llnited States. Some of these belong to genera not otherwise 
represented in the area, such as Acokanihera. Bcaunionlia Wall.. Manclcvilla 
Lindlev, and Plutncria. 
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Die. ,I. van. A comparative study of the particle fractions from Apocynaceae lalices. 
Ann. Bogor. 2: 1-124. 1955. [Sx siematic value confined to a few cases at the species 
level and below.) 

Dolph. G. E.. & J. Young. Cuticular \ arialion in five genera of the Apocynaceae. Proc. 
Indiana Acad. Sci. 89: 94. 95. 1980. [Stomata confined to abaxial epidermis, either 
paracytic or brachyparacytic, and guard cells sometimes sunken in 23 North Amer¬ 
ican species of various genera, including Eclutes.] 

Edgar, J. A. Plant-butterfly coevolution: pyrrolizidine alkaloids and cardenolides. (Ab¬ 
stract.) Proc. 13th Int. Bot. Congr. 125. 1981. [Species of the Danainae and Ith- 
omiinae (Nymphalidae) obtain pyrrolizidine alkaloids (for use in defense and as 
precursors of courtship pheromones) from Apocynaceae (Parsonsieae) and several 
other families; larvae of more advanced species of Danainae obtain cardenolides 
from Apocynaceae and Asclepiadaceae.) 

Endress, P. K. Syncarpy and alternative modes of escaping disadvantages of apocarpy 
in primitive angiosperms. Taxon 31: 48-52. 1982. 

Ezcurra, C. Revision de las .Vpocynaceas de la Argentina. Darwiniana 23: 367-474. 
1981. [Sixteen genera, including Ra/n'(V//u. Rha/Hladcnia. Eheveua. Vallcsia, \ luca: 
illustrations.) 

Eallen, M. E. a systematic revision of .Uurhilcs (Apocynaceae). Brittonia 35: 222- 
231. 1983a. [Treated as a monotypic genus of the Caribbean region; evidently not 
known from the Southeast; placed in Cerbereae, Thevciia among its closest rela¬ 
tives.) 

-. A taxonomic revision of Coudy/ocarpon (Apocynaceae). Ann. Missouri Bot. 

Gard. 70: 149-169. 1983b. [Pichon’s system not supported below the level of tribe 
(c.g., subtribes said to be loo narrowly defined); style head and structure of anthers 
considered very important in family; relationship between Condylocarpon and Rau- 


vol/ia suggested.) 
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-. The style head of the Apoeynaecae, its struciiiie and significance. (Abstract.) 

Am. Jour. Btn. 71(5. part 2); 28. 29. 1984. [Floral evolution in family primarily 
involved development ofdislincl morphological and functional regions ofstylc head 
and its eoadaptalion with androccium, culminating in “gynostegium” of the Apoc- 
ynoideae.j 

-. The gynoecial development and systematic position oi' Al/annuuia (Apocyna- 

ceae). Am. Jour. Bot. 72: 572-579. 1985. 

F.xrnsworth. N. R. The pharmaeognosy olThe periwinkles: I 'inca and C’at/iaraiilhiis. 
l.lovdia 24: 105-138. 1961. 

-. H. H. S. Fonc;, R. N. Bi.omster, ct F. .1. Dralis. Studies on I'inca major 


(Apoc\ naceac) IF Phylochemical investigation. Jour. Pharm. Sci. 51:21 7-224. 1962. 

IviEi L, I. Anatomy ofthe xeromorphic leaves ofAl/amanda ncriifolia, Thevetiaperuviana 
and Mnca fiiinor (Apoeynaceae). Nordie Jour. Bot. 3: 383-392. 1983. [Branched 
and unbranehed. nonarticulaled latieifers; al least in first two species, petiole ap¬ 
pendages secretory when young, as well as analomically similar to colleters of Ru- 
biaceae: scanning electron micrographs of oxalate crystals.] 

(i ANZINCJER, D., & M. H ESSE. A chemotaxonomic study ofthe subfamily Plumerioideae 
ofthe Apoeynaceae. Lloydia 39: 326-349. 1976 [1977]. [Detailed listing of plu- 
merane alkaloids by species.] 

FIamei , M.-(\ (\mtribution bibliographiquc a la connaissance botanique des Apocy- 
nacees. I. Les donnees morphologiques el biologiques. Revue Gen. Bot. 90: 221- 
300. 1983. II. Les donnees caryologiques. Ihid. 91: 171-188. 1984. [Not cited by 
Van der Laan & Arends; includes a number of additional counts.] 

H arrorne, J. B. Biochemical systemalics, the use of chemistry in plant classification. 
Pp. 545-388 in L. Reinholi:) & ^ . Liwsc'nnz, eds.. Progress in phytochemistry. 
Vol. 1, London, New York, and Sydney. 1968. 

Jain, S., S. Bansal, & A. Piei.ai, Stem-node-leaf continuum in Apoeynaceae. Feddes 
Repert. 95: 183-188. 1984. [Unilacunar, one-trace leaf nodes in species ol' C'arissa, 
\crium, 'riicvciia, and others: armaments C'arissa said to be accessorv buds on 
basis of \ ascular anatomy: similaril\ to Asclepiadaceae in nodal vasculature, petiolar 
api^endages, latieifers, and inlraxylary phloem noted.] 

Kapoor, S. L., & R. Mn ra. Epidermal and venation studies in Apoeynaceae—VI. Bull. 
Bot. Surw India 21: 68-80. 1979. [Stomata paracylic in various genera, including 
Carissa, Tracliclospcrmum, and I 'inca, also actinocytic, anisocytic, anomocytic, and 
CNclocviic in C'arissa: C'at/iaranihus and I'inca show’n to dilfer in leaf venation: 
rex'iew of taxonomic problems in (\irissa.] 

—--=, P. C\ Sharma, V. Chandra, cV L. L^. Kapoor. Eipidermal and venation studies 

in Apoeynaceae IF Bull. Bot. Surv. India 11: 372-376. 1969. [Stomata paracytic in 
Allamanda, Atsionia, C'arissa, llrvalaniia, I'hcvctia, and others: also anomocvtic in 
Al/ai)ian(/a. C'drissd, '/'/levelid. and others.] 

KisakCirek. M. V., A. J. M. Leeiiwenh[:rg. t'i; M. Hesse. A chemotaxonomic investi¬ 
gation ofthe plant lamilies of Apoeynaceae, Loganiaceae, and Rubiaceac by their 
indole alkaloid content. Pp. 21 1-376 in .S. W. Pelletier, ed.. Alkaloids: chemical 
and biological perspectives. Vol. 1. New York and other cities. 1983. [Eight alkaloid 
sLibgroups recogn i /ed. ] 

La.an, F. M. v.an her. Si .1. Arenixs. C'ytotaxonomy ofthe Apoeynaceae. Genetica 

68:3-35.1985. 

Li:EuwENBERt'.. A. J. M. Series of revisions of Apoeynaceae, part 111. Notes o\' Neriiini 
I,, and '/dlH’nnienunitdnd L. Meded. Landb. Wageningen 83(7): 57-60. 1983 [1984]. 
[Also see Adansonia II. 16: 383-392. 1976.*] 

f.icciET. W. H. Apoeynum. no. 1. Bull. Torrey Bot. Club 3: 46. 1872a. No. 2. /inc/. 49. 
50. 1872b. No. 3. /hid. 53-55. 1872c. No. 4. /ind. 4: 1,2. 1873a. No. 5. /hid. 23. 
1873 b. 

Lt; Men, .1., & H. Poiirr.ai. Presence de I'acide ursoliciue dans les feuillcs de ] 'incd 
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minor L.. Neriiim Oleander L. cl Salvia ojlicinalis L. Ann. Pharm. Fran^. 10: 349- 
351. 1952. [See Gibbs, who indicated compound for Vinca but not for S’erium.] 
Lippold, H. Die Gattung Plumeria L. (Apocynaceac) auf Kuba. Feddes Repert. 90: 193- 
215. 1979. [Twelve endemic species; P. riihra only in cultivation.] 

-. Die Gattungen Thevetia L.. Cerhera L. und C'ascabela Rafin. (Apocynaceac). 

{hid. 91: 45-55. 1980. [Thevetia considered monoiypic, /'. peruviana placed in 


Cascahela Raf.] 

Maheswari Devi, H. Embryology of Apocynaceac—I. Plumiereae. Jour. Indian Bot. 
Soc. 50(1): 74-85. 1971. [C'alharanihu.s ro.seus. Rauvolfia tetraphylla.] 2. Arduineae 
[Carissa spinarimt Linn.). PI. Sci. Lucknow 6: 24-29. 1974. [Illustrations include 

pollen.] 

Meyer. S. Studies in the family Apocynaceac. Calcutta Univ. Jour. Dcp. Sci. 1: 131- 
158. pis. 21-25. 1938. [Embryology of four exirarcgional species in genera including 
.llstonia. Rauvolfia. and Thevetia.] 

Miers, J. On the Apocynaceae of South America, ii + 291 pp. 35 pis. Edinburgh. 1878. 
[Helpful illustrations of.1(/;/. 27), Tchltes{pl. 29). Rhahdadenia (pi. /5..1). 
Thevetia (pi. 4..1). and others.] 

Mohan, J. S. S.. & J. A. Inamdar. Leaf architecture of Apocynaceae. Proc. Indian 
Acad. Sci. Plant Sci. 91(3): 189-200. 1982. [Several of the laxa treated represented 
in the southeastern L). S.] 

Monachino, j. a revision of .Maeouhea and the .American species ol Landolpina. 
Llovdia 8: 291-317. 1945. 

-. A resume of ihe American C'arisseae (.Apocynaceae). Ihid. 9: 293-309. 1946. 

-. A revision of the genus .-llstonia (.Apocynaceae). Pacific Sci. 3: 133-182. 1949. 

Moeller-Argoviensis. j. .Apoc\naceae. In: C. F. P. von Martius. FI. Brasil. 6(1): I- 
196./>/.v. 1-54. 1860. [Excellent illustrations of . (/^/•'>. 1. 2), C'atharanthus 

(pi. 25). Eehites (pis. 47. 50. 53). Rauvolfia (pis. 9. 10). Rhahdadenia (pi. 52). 
Vallesia (pi. 12). and others.] 

Nilsson. S.. & M. van C ampo. Pollen morphological studies in the Apocynaceae with 
special reference to fine structure. Proc. 4lh Inl. C'onf Palynol. Lucknow 1976 77. 
1979.* 

Nishibe, S., S. Hisada, & 1. Inagaki. Cvclitols of Vinca rosea and Amsonia elliptica. 
Phvlochemistn.' 12: 1 177. 1 178. 1973. [L-( + )-bornesitol in each, the lattcra Japanese 
species.] 

Nishino, E. Corolla lube formation in six species of Apocynaceae. Bot. Mag. Tokyo 95: 
1-17. 1982. [Airisofiia cUiplica, C 'aiharanihus ro.scii.s, J Inca njujor, and extraregional 
species olWcriiif}} and 'I'rachc/ospcrninn}.] 

Nowicke, j. W. Apocynaceae. In: R. E. Woodson, Jr., & R. W. Schery, eds., FI. 

Panama. Ann. Missouri Bot, Ciard. 57: 59-130. 1970. 

Palmer, E., & N. Pitman. Trees of southern .AlVica. Vol. 3. Pp. i-vi, 1499-2235. C^ape 
Town. 1972 [1973]. 

PiCHON, M. Classification des Apoc\nacecs: I. Carissecs el Ambelaniees. Mem. Mus. 
Natl. Hist. Nat. 24: 1 11-181. 1948a. 11. Genre ^^Raiivolfiar Bull. Soc, Bot. France 
94: 31-39. 1947. IV. Genre . llstonia el genres voisins. Bull. Mus. Hist. Nat, Paris, 
II. 19: 294-301. 1947b. V. Ccrberoidees. Not. Syst. Paris 13: 212-229. 1948b. VI. 
Genre Tabcrnaeniontana. Ibid. 230-254. 1948c. IX. Rauvolfiees, Alstoniees, Alla- 
mandees et Tabernemontanoidees. Mem. Mus. Natl. Hist. Nat, 27: 153-251. 1949a. 
XV. Genres Tracbclospcrnnon, Ikussca ct Oncinotis. Bull. Mus. Hist. Nat. Paris, 
II. 20: 190-197. 1948d. XXll. Les especes du genre I'inca, Ibid. 23: 439-444. 1951. 
XXII [sic]. Supplement aux Landolphiinae. Ibid. 20: 549-553. 1948c. XIX. Lc 
rctinacle des EchiloYdecs. Bull. Soc. Bot. France 95: 211-216. 19481. XXV. Echi- 

toidees. Mem. Mus. Nall. Hist. Nat. B. 1 : 1-143. 1950a. XXVIII. Supplement aux 
Plumerioidecs. Ibid. 145-173. 1950b. XXXV. Monographic des Landolphiees. Mem. 

Inst. Franc;. Afr. Noire 35: 3-437. 1953. 
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-. Lcs glandcs nodalcs dcs Apocynacccs cl lours modifications. Bull. Mus. Hisl. 

Nal. Paris, 11. 21: 467-473. 1949b.’ 

Raffauf, R. F. Some chcmolaxonomic considerations in the Apocynaceae. Lloydia 27: 
286-298. 1964. [Alkaloid distribution with respect to Pichon's classification; al¬ 
kaloid dilferences between C'athannithiis and Muccl] 

-M. B. Fi acu er. Alkaloids of the Apocynaceae. Econ. Bol. 14: 37-55. I960. 

[Helpful discussion of systematic importance; e\ idence reportedly supporting rc- 
laledness oi' C'aihcinuuhus and Mfica, Oc/irosia and RauvoIJia, and genera ofTa- 
bernaemonlaninae.] 

Raghuvansmi, S. S., & A. K. S. Uhadhan. E\ olulion within certain species of Apoc¬ 
ynaceae. Pp. 231-235 in P. Kachroo. ed.. Advancing frontiers in cytogenetics. 
Delhi. 1974. [Single-llowered \ ariety o'i I'ahcrnacniontana divaricala diploid, 2/? 
22; double-llovvered \ ariety iriploid, 2;/ = 33, in some cases with separate style and 
style-stigma head for each ovar\'.] 

Rao, a. S. .a re\ ision o\' Rnuvoljia with particular reference to the American species. 
.Ann. Missouri Bol. (iard. 43: 253-354. p!. 3, 1956. [About 80 species in nine 
sections: 34 species in four series and two sections in the Western Hemisphere; many 
topics discussed.] 

Rao, V. S., A: A. (iangiii i. Studies in the floral anatomy of the Apocynaceae. ,lour. 
Indian Bot. Soc. 42: 419-435. 1963. [TweKe species in\esligated; terminal anther 
appendages onl\ parlialK composed of tissues from the connective; nectaries con¬ 
firmed as carpellary in genera including C'ntharanthus and Mtica, possibly recep- 
tacLilar in those with annular nectaries (e.g., A/lanianda, Alsionici, h'rvalaniia).] 

Rau, M. .a. Studies in the Apoc\naceae. Jour. Indian Bot. Soc. 19: 33-44. 1940. [Em- 
bryologN’ of exlraregional species of six genera, including C'arisscr] 

Ro^' Tapadak, N. N. CA tolaxonomic studies in Apocynaceae and delineation of the 
dillerent e\'olulionar\’ tendencies operating within the family. C^aryologia 17: 103- 
138. 1964. [Tenlati\e plnlogeny ol family included; one branch walhin the Alsto- 
niinac composed olAinisonia, Loclincra (= Catharanthus). and l 7/?ca; within Plu- 
merioideae, Plumerieae and Arduineae as side branches, Pleiocarpcae on main branch; 
Landolphiinae (including Allanianda) and Melodininae as two side branches of 
.Ard Liineae.j 

S('Mi( K, B. I InlersLichungen iiber die Biolechnik der ApocynaceenblLite I. Morphologie 
und Funklion des Narbenkopfes. (English summaiA.) Flora 170: 394-432. 1980. 
[Illustrations of style-stigma heads olA arious laxa, including Allanianda callianica, 
Anisonia Tabcrnacnionfana, Apocyninn cannahinuni, Catharanthus roscus, Ncriuni 
Oleander, Oehresia ellipdea, Thevelia peruviana. I'raehelospennuni jasniinoides, and 
I'inea fuajor: also, some light and transmission electron micrographs.] H. ILiu und 
Funklion des Bestaubimgsapparales, (English summary.) Ibid. 172: 347-371. 1982. 
[Pollination ol I ’lnea minor: illustrations and photographs of longitudinal sections 
through llowers of various taxa, including eathartiea, rbevefia peruviana. 

and F. minor.] 

.Sharma, P. (\, V. ('handra, S. F. Kaiah)r, A: 1.. D. Kapoor. Epidermal and venation 
studies in Apoc\naceae—III. Bull. Bot. Sur\ . India 12: 92-96. 1970. [Stomata para- 
c\tic and anomoc\'tic in RauvoHia leiraphvlla, anomocvtic and anisocvlic in 
Catharanthus roscus (but see Triveoi & Upadhyay, 1976, 1977).] 

Spi TA, F. Weitere Ffnlersuchungen fiber Proleinkorper in Zellkerner und ihre taxo- 
nomische Bedeiilung. (Plnglish summary.) PI. Sysl. Evol. 132: 1-26. 1979. [In plants 
RauvoHia and I'inea studied, spindles evidenlU' thinner in Ibrmer.] 

I AYL.oR, W. I., & N. Farnsw^ori h, eds. The I ’inea alkaloids: botanv, chemistrv, and 
pharmacology. ,\,\ + ?>f)l pp. Now \ ()rk. h)73. IConlenls include: Stearn, W. T., 
/\ s\iu)psis ol the genus Vnicit including its la.xonomic and nomenclalural hislory, 

I Farn.swokth. N. R., I he phylochemisliA of I inca species, 95-180; TrojAnek. 
.1., M. NdvAcEK. A: F. St.arv. C'liemola.xonomy of Viiiai species, 245-278.1 
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- & -. eds. The Catharanihus alkaloids: botany, chemistry, pharmacology, 

and clinical use. ix + 323 pp. New York. 1975. [Contents include: Stearn, W. T.. 
A synopsis of the genus Catiuiraiulius (Apocynaceae). 9-44; Svoboda, G. H. & D. 
A. Blake, The phytochemistry and pharmacology of Catharanthus roseus (L.) G. 

Don, 45-83.] 

Trivedi, B. S.,& N. Upadhyay. Ontogeny ofstomataofsome members of Apocynaceae. 
Geophytology 6: 92-97. 1976. [Paracytic, anomocytic. and anisocytic stomata in 
Cathaniuthus roseus, TahenuienionUiiia divaricala, and an extrarcgional species of 
Rauvolfia.] 

-&-. Morphological studies in Apocynaceae: epidermal structures. Ibid. 7: 

29-37. 1977. [Tribes of Bentham & Hooker characterized by “distinct cuticular 
patterns"; data on stomata (and other epidermal cells) and trichomes summarized 
for 27 species in 20 genera: stomata exclusively paracytic (e.g.. in Adaniauda ca- 
tharticu. Rauvolfia tetraphylla). both paracytic and anomocytic (e.g., in Alstonia 
nuicrophvlla. Thevdia peruviana, extrarcgional species of Carissa, Traehelosper- 
muni). exclusively anomocvtic (onlv in Tahernae/itontana divancata). or paracytic. 
anomocvtic. and anisocytic (only in Caiharaiuhus roseus): glandular trichomes ab¬ 
sent from all investigated taxa except R. tetraphylla.] 

W alker, D. B. Postgenital carpel fusion in Catharanthus roseus (Apocynaceae). I. Light 
and scanning electron microscopic study of gynoccial ontogeny. Am. Jour. Bot. 62: 
457-467. 1975a. II. Fine structure of the epidermis before fusion. Protoplasma 86: 
29-41. 1975b. III. Fine structure of the epidermis during and after fusion. Ibid. 43- 
63. 1975c. IV. Significance of the fusion. Am. Jour. Bot. 65: 119-121. 1978. 

W'ang, D.-N.. & Y.-N. Zhao. New Late Cretaceous pollen genera and species in the 
Jiang Han Basin of Hubei. (In Chinese; English summary.) Acta Bot. Sinica 21: 320- 
327. 1979. [Some with possible afiinitics in the Apocynaceae; illustrations.] 

W'iLKiNSON. H. P. Apocynaceae. Pp. 224, 225 in V. H. Heywood, ed.. Flowering plants 
of the world. New York. 1978. 

Woodson, R. E., Jr. Studies in the Apocynaceae. 1. A critical study of the Apocynoideae 
(with special reference to the genus Apocynuni). Ann. Missouri Bot. Gard. 17: 1- 
212. pis. 1-20. 1930. [Systematic history, morphology, and phylogeny of the family , 
as well as taxonomic treatments ol .■[poeynu)}i (83-156). I rachonutuni (156-164). 
and Foaevnuin (164-168).] II. A revision of the genus Stenunadenia. Ibid. 15: 341- 
378. pis. 47-49. 1928a. [A genus of Central America and northern South America, 
allied most closelv w'ith I'abernaeniontana.] III. A monograph of the genus . Inisonia. 
Ibid. 15: 379-435. 1928b. IIIA. A new species oCAitisonia from the South-Central 
States. Ibid. 16: 407-410. 1929. IV. The American genera of Echitoidcae. Ibid. 20: 
605-790. 1933. [Key to genera, 624, 625.] IV. The American genera of Echitoideae 
(continued). Ibid. 22: 153-306. 1935a. [Trachelospennum, 232-238.] IV. The Amer¬ 
ican genera of Echitoideae (concluded). Ibid. 23: 169-438. pis. 1-7. 1936. [Anga- 
denia, 191-198; i’rechites Fentalinon). 198-205; Rhabdadenia. 205-2 I 1; Echites, 
217-252.] VIE An evaluation of the genera Flumeria L. and Himatanthus Willd. 
Ibid. 25: 189-224. 1938a. [Reasons for separation discussed: “carpels" in each said 
to be "strikingly subinferior"; F. rubra indicated only from cultivation in the South¬ 
east, and there onlv in southern Florida.] 

-. Observations on the inllorescence of Apocynaceae (with special reference to the 

American genera of Echitoideae). Ibid. 22: 1—49. 1935b. [Dichasial eyme most 
common and primitive within family, evolutionary pathways to other types sug¬ 
gested; observations on various genera, including. l/ron'/?i//M, Catharanthus. Eehites. 

and \'inca.] 

-. Apocynaceae. N. Am. FI. 29: 103-192. 1938b. [Asclepiadaceae never com¬ 


pleted.] 


— & J. A. Moore. The vascular anatomy and comparative morphology ol apoc- 
vnaceous flow'ers. Bull. Torrev Bot. Club. 65: 135-166. pis. 3-5. 1938. 
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Ke\ to the Genera of Apoc 'i naceae in the 

Southeastern United States 

Ciciicral characlcrs; ircc.s. shnihs. vines, or Iwrhs wiih latex: leaves simple, opposite. 

often with eoUeters; injhweseenees eyniose iw sinnetiines Ihnvers s(>lltarv: llowers perfeet. 

aettnmnorpine or nearly so. 5-nierous exeept earpels 2; se/ials nearly free, often with 

sqnameHae: eoroUas variously sympetalous, sometimes appeniiayed adaxially, lobes often 

overlapping: stamens epipetalous. alternating with eorolla lobes, filaments free and short. 

* « 

LUithers free (Pluiiierioicleae) or variously ayylufiiuued to each other and to style-stiytna 
head (Apoeynoideae), pollen released as tetrads (Apocyiieae) or individual grains; nectaries 
external to ovaries or absent, usually 2 or \ free to completely connate: carpels free or 

connate in ovule-hearing region, connate in non-ovule-hearitjg region into either style 
and style-stigma head (W clavuncle: ovaries generally superior, simple, unilocular, and 
with marginal placentae or sometimes compound, unilocular [or hilocidar] and with 
parietal [oraxile] plaeentae: ovules I to many per carpel: fruits foUieles, sometimes drupes, 
capsules, [or herrie.s]; seeds in JoUides glabrous, each with a tuft of trichomes at apex [or 
at both L'lids] [or arillate], those in drupes [rv’ berries] glabrous, those in capsules winged, 

A. Anthers Iroc (m* only slightK adherent to st\le-stignia heads; corolla lobes usually 
overlapping to left, at least in aestivation (but usually to right in Alstonia macrophylla 
and OchriKs'ia elliptica): fruits follicular (seeds then without Irichomes, or with tri- 
chonies at both ends, or arillate), drupaceous, capsular, or baccate. 

B. ()\ar\ 1, compound, in fruit remaining so; stvles not cleft at base. 

('. Ovaries unilocular; fruits capsular, spinv'; plants unarmed; leaves usually 

vvhorlcd or subvvhorled.5. Allamanda. 

Ovaries bilocular; fruits baccate, not spiny; plants armed; leaves opposite. . . 
.[( \irissa grandiflora .''] 


H. Ovaries 2, simple, in fruit remaining so or fusing; styles cleft at base. 

1). I^lants shrubs or trees; fruits follicular (seeds then with trichomes at both ends 
or arillate) or drupaceous. 

12 [.eav es alternate. 

['. (forollas narrower and shorter than leaves, salverform (but tube con¬ 
stricted near middle or widened onlv subapically); calyces w'ithout 
scjuamellae; nectaries absent; fruits drupaceous, usually 1-seeded, usu¬ 
ally onlv 1 ovary maturing.1. ]’allesia. 

b. ( orollas wider than and nearlv' as long as leaves, funnelform; calyces 
with squamellae; nectaries annular, shallowly 5-lobed; fruits drupa¬ 
ceous, 2- to 4-seeded. both ov aries maturing and fusing together. . . . 

. [ I'hevetia peruviana .''] 


b. Lx'aves opposite or whoiied. 

(i. Leaves opposite; calyces with squamellae; fruits follicular (seeds ar¬ 
illate, without trichomes). yrabernaemontana divaricata.^-] 

Ci. Leav es opposite or whoiied; calyces without squamellae; fruits follic¬ 
ular (seeds then not arillate, but with trichomes at both ends) or dru¬ 
paceous (seeds then without trichomes). 

li. Leaves all more or less the same si/e and shape; ovules/seeds 
attached at middle; fruits follicular or drupaceous. 

I. Pedicels sev eral times longer than calyces; leaf apices usually 

acuminate; fruits follicular (ovaries remaining free). 

. [Alstonia macrophyUa.^^^] 

1. Pedicels about as long as calyces; leaf apices usually acute to 
obtuse; fruits drupaceous (ovaries remaining free during fruit 


' I Ironi tu’ i^crsisicnl hovuiul cullivaimn hiii Lle:iii\ rcp'uUucing neither sexualK' nor ase.v- 

ii:ill\ in ihe soulheasiern Lniied Stales, l-ui* fui lher eonsideralion see end of familv discussion. 
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development) although each may resemble 2 that arc fused, or 
sometimes becoming fused at base). ... [Ochrosia cllipiica.'-] 
H. Leaves clearly of difTcrent sizes and shapes; ovules/sccds.attachcd 
at 1 end; fruits drupaceous (ovaries becoming fused during fruit 

development). [Rauvo/fia ictraphylla.'-] 

D. Plants herbs or subshrubs; fruits follicular (seeds without trichomes). 

J. Leaves alternate, sometimes suboppositc or subwhorled; nectaries evi¬ 
dently lacking or connate into a shallow ring.2. Amsonia. 

J. Leaves opposite, sometimes suboppositc; nectaries 2. 

K. Corollas salverform. mouths of tubes constricted or tubes widened 

subapically; anthers completely fertile.3. Catharanthus. 

K. C'orollas funnclform. mouths of tubes not constricted or tubes not 

widened subapicalK; anthers incompletely fertile.4. I'inca. 

A. Anthers agglutinated to style-stigma heads or to clavunclcs; corolla lobes overlapping 
to right, at least in aestivation; fruits follicular (each seed with a tuft of trichomes at 
apex). 

L. Plants shrubs or small trees; leaves usually whorled or subwhorled, rarely opposite; 
nectaries absent; corollas often double; ovaries free but somewhat agglutinated. 

. [Neriiiiii O/eaiu/er.''] 

L. Plants herbs, vines, or scrambling to erect subshrubs; leaves usually opposite, 
sometimes suboppositc, rarely alternate; nectaries 5, free or basally connate; co¬ 
rollas normal (not double); ovaries free and not agglutinated. 

M. Plants vines or scrambling to erect subshrubs; corollas funnelform to salver¬ 
form, unappendaged adaxially; non-ovule-bearing region ofgynoecium dilfer- 
entiated into style and style-stigma head; pollen released as individual grains. 

N. Plants vines; corollas salverform. about as long as or longer than leaves, 
tubes usually widened at or near middle; follicle pairs (from single flowers) 
diverging usually ca. 180° (but ranging from ca. 160 to 200°). 


6. Echilcs. 


N. Plants vines or scrambling to erect subshrubs; corollas funnelform, about 
as long as or longer than leaves (in TrachdosperDiuni clearly shorter than 
leaves, funnclform to sometimes approaching salverform but then tubes 
widened apically); follicle pairs (from single flowers) diverging ca. 90'' or 
less. 

O. Nectaries usually exceeding (and sometimes converging above) ovaries: 
leaves generally 1-3 cm long, margins revolute and often meeting 

abaxially...7. Afigadctua. 

O. Nectaries not exceeding ox arics: leaves generally 4-9 cm long, margins 
revolute but not meeting abaxially. 

P. Anthers with long, spirally intertwined apical appendages: placentae 
chaflV (seeds each encased in a subtending, deciduous, boat-shaped 

scale). 8. PentalinoiL 

P. Anthers without apical appendages: placentae not chaflV (seeds not 
each encased in a scale). 

Q. Inflorescences manv-flowered: calvx lobes usuallv aristate and 
keeled, with squamellae; corollas funnclform or sometimes ap¬ 
proaching salverform (but then lubes widened apically), clearly 

shorter than leaves; leaf apices acute to subcaudatc. 

.9. Trachc’IospernniDi. 

Q. Inllorescences 1 - or 2-, sometimes up to b-llowered; calyx lobes 
mucronate. not keeled, without squamellae; corollas funnel¬ 
form. about as long as or longer than leaves; leaf apices mu- 
cronatc. 10. Rhahdadenia. 

M. Plants herbs; corollas campanulale. short-cylindrical, or urccolatc. append- 
aged within; non-ovule-bcaring region ofgynoecium a sessile, rhomboid cla- 
vuncle; pollen released as tetrads.11. Apocynuni. 















356 


JOURNAL OF THE ARNOLD ARBORETUM 


[voL. 70 


Subfam. PLUMERIOIDEAE Schumann, in Englcr& Pranll. Nal. Pflanzcnfam. 


IV. 2: 122. 1895. “Plumicroidcac. 




Tribe Plumerieae Schumann, ibid., "'■Plumiereae.” 

Subtribc Rauvolfiinae Schumann, ibid. 


1. Vallesia Ruiz & Pavon. FI. Peruv. C'hil. Prodr. 28. 1794. 

Terrestrial shrubs or small trees; axes and leaves glabrous. Leaves alternate: 
blades lanceolate, narrowly ovate, or oblanceolate. apices rarely mucronate. 
then only slightly so. margins usually revolule, sometimes slightly undulate, 
bases obtuse to attenuate, often oblique; petioles without lateral appendages, 
collcters present on bases and adjacent areas of stem. Inflorescences terminal 
but soon appearing lateral (opposite a leaf) by sympodial growth, pedunculate, 
few-llowcred. bracteate; pedicels much longer than calyces, ebracteolate. Calyx 
'/s-'/j, as long as corolla or less, glabrous; lobes triangular, bases usually not 
imbricate, squamellae lacking. Corolla salverform (but tube widened basally 
and sLibapically [or only subapically]). shorter than leaves, with nonglandular 
pubescence (adaxially. at lobe bases); lobes overlapping to left in aestivation, 
spreading, elliptic to oblong (apices acute), entire to somewhat undulate and/ 
or rcN’olute, somewhat oblique: tube without adaxial appendages but thickened 
apicalb'. Stamens inserted at base of subapically widened portion of corolla 
tube, glabrous: filaments short, slender, terete, straight or slightly curved; an¬ 
thers not agglutinated to style-stigma head, cordate (apices and basal lobes 
obtuse), completely fertile, introrsely dehiscent, long axis mostly parallel to 
that of filament. Nectaries lacking. Carpels completely free in ovule-bearing 
region, weakly united above; ovaries 2, simple, distinct, unilocular, with mar¬ 
ginal placentae and several ovules; style in transverse section bilobed; style- 
stigma head ellipsoid, not umbraculiform. with 2 obtuse lobes apically, gla¬ 
brous. Fruits drupaceous, usually only 1 from each (lower, oblique, clavate. 
obpN'iiform. or ovoid, the surface more or less translucent, whitish. Seeds 1 
[or 2] per fruit, usually fusiform, without trichomes. Lectotype species: C. 
glabra (Cav.) Link {Rauvo/Jia glabra Cav.). Britton & Millspaugh, Bahama FI. 
339. 1920. stated “two known speeies, the following typical” in reference to 
r. glabra: Woodson. N. .Am. FI. 29: 138. 1938. also indicated this species. 
(Named for Francisco Valles, died 1592. physician to Philip II of Spain.) 
Te,\r-shriih. 

A small genus of two (Chittenden; Long & Lakela; Schumann) to eight (Bailey 
(Y al.: Standley & Williams; Woodson. 1938b) or perhaps ten (Airy' Shaw, in 
Willis; Tomlinson) species of shrubs or small trees with alternate leaves, small 
llowers, and drupaceous fruits. The plants occur from Argentina to Mexico 
and in the southern parts of California and Florida according to some (c.g., 
.Air\ Shaw. in Willis; Schumann; Woodson. 1938b) but are restricted to tropical 
and subtropical .America according to others (e.g., Bailey ct al.: Chittenden; 
Long & Lakela; Standley & Williams; Tomlinson). The genus is evidently not 
represented in Panama (see Nowicke). 

Wdlcsia somewhat resembles and ma\' be most closelv related to Rauvolfia 
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i^la/va from California to Veracruz and 


L. The latter is a pantropic genus of perhaps as many as 110 species (Nowicke): 
it is represented in the Southeast by R. tctraphylla, a species native to the 
American tropics and subtropics that has occasionally escaped from cultivation 
but is evidently not fully naturalized in Florida (see family discussion). Both 
of these genera are apocarpous and have drupaceous fruits, but in 1 'allesia the 
leaves arc alternate (vs. opposite or whorled), the flowers lack nectaries, and 
each fruit is the product of a single carpel (vs. both carpels). Vallcsia has been 
allied with Rauvolfia and eight other genera in the Rauvolfiinac, one of four 
subtribes comprising the Plumericac. This tribe also includes eight genera in 
the Cerberinae. Two of these. I’hcvelia and Ochrosia, with bicarpellate and 
unicarpcllate drupes, respectively, have a species each that is cultivated and 
escaped, but probably not naturalized, in Florida (sec family discussion). Plants 
of Vallcsia have much smaller (lowers than those of T. peruviana and can be 
readily distinguished from those of (9. eliiptica by their alternate (vs. opposite 
or whorled) leaves. 

I'allcsia includes one or perhaps two species native to southern Florida and 
the American tropics. I’allcsia aniillana Woodson, chromosome number ev¬ 
idently unreported, has long been confused with F. glabra (Cav.) Link. 2n = 
22, but according to Woodson (1937, 1938b) it differs in its longer (10-12 vs. 
5-7 mm), more deeply lobed corollas and wider (1-3 vs. 0.6-2 cm) leaves. 
Woodson (1938b) indicated only F. aniillana for the southeastern United States 
(southern Florida) and reported I 
Oaxaca, as well as from Pacific coastal South America; Tomlinson agreed that 
F. glabra had been incorrectly attributed to Florida. Nevertheless, Long & 
Lakela recognized both species in the southern part of the state, using differences 
in pedicel length (in addition to those outlined above) to distinguish them. 
However, whereas Long & Lakela indicated that in I ' aniillana and F. glabra 
the pedicels were less than or greater than 5 mm long, respectively, Woodson 
(1938b) had indicated almost the opposite (4-5 vs. 2-4). According to Long 
& Lakela, both ( 'allesia aniillana and I . glabra occur in coastal hammocks in 
southern Florida and throughout much of tropical America, although in Florida 
F. glabra was indicated only from the Keys. 

I do not consider the five specimens I have seen from the Southeast (alt from 
the Florida Keys) to represent more than one species, although the situation 
remains confused. Four of them ha\e pedicels over 5 mm \ox\g{Vallesia glabra)'. 
two of these have corollas at least 10 mm long (('. aniillana). while the other 
two have retained no corollas at all. The fifth specimen has pedicels less than 
5 mm long (li aniillana) but corollas 6-9.5 mm long (mostly F. glabra). 
According to Tomlinson, the fruits of F. aniillana develop quickly and arc 
one-seeded; the common name (tear-shrub) refers to their pear shape and 
whitish, almost translucent quality. At least in southern Florida, flowers and 
fruits are usually present throughout the year (Tomlinson). It is notable that, 
although the plants are evergreen, the leaves tend to disappear from herbarium 
sheets with time. 

According to information summarized by Gibbs, leucoanthocyanins and 
tannins have yet to be detected in the genus, despite specific testing, although 
alkaloids appear to be numerous. 
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The fruits of WiUcsia i^'lahru arc sometimes eaten by humans, and a juice 
from the plants is reportedly used in ophthalmia (Uphof). 


Rrri-RrNCEs: 

Under references for the Apoeynineae. see Air'i Shaw (in Willis); Bailey ci al .: 
Chittenden; Gibus; I.onc; Lakela; Schumann; Standlev & Williams; and Uphof. 

Under references for the .Apocynaeeae. see Nc;)wicke and Woodson (1938b). 

IOmlinson, P. B. The hiolog\ of trees native to tropical Florida. ,\ + 480 pp. Allslon, 
Massachusetts. 1980. [I . antiliana, 96-98.] 

WooD.soN, R. E., Jr. New or otherwise noteworthy Apocynaceae of tropical America 
V. Ann. Misstturi Bot. Gard. 24: 11-16. 1937. [Prolologiic for J'. antillana. with 
discussion. 


Subtribc Alstoniinae Schumann, in Engler & Prantl. Nat. Pfianzenfam. IV. 2: 

122. 135. 1895. 


2. .Vmsonia Walter. FI. Caroliniana, 98. 1788. 

Terrestrial, erect, perennial herbs; axes and leaves glabrous or with non- 
glandular pubescence. Leaves alternate to sometimes suboppositc and/or sub- 
whorled; blades ovate to linear, apices acute to acuminate, margins occasionally 
revolutc, bases obtuse to attenuate, often oblique; petioles without lateral ap¬ 
pendages, colleters lacking on bases and adjacent areas of stem. Inflorescences 
usually terminal, sometimes axillary, pedunculate, several- to many-flowered, 
minutely bractcatc; pedicels usually longer than calyces, rarely bracteolate. 
Calyx '/k as long as corolla or less, glabrous; lobes triangular and sometimes 
attenuate, bases not imbricate to sometimes slightly so, squamellae lacking. 
Corolla salverform (but tube usually widened apically), shorter than leaves, 
with nonglandular pubescence (adaxially, along tube and at lobe bases; abax- 
iiilly. along tube); lobes overlapping to left in aestivation, usually spreading, 
sometimes erect, lanceolate to elliptic or narrowly spatulate, entire to undulate, 
generally not oblique; tube without adaxial appendages. Stamens inserted near 
top of corolla tube, glabrous; filaments short, terete, slightly curved; anthers 
not agglutinated to style-stigma head, each sagittate (apex and basal lobes 
mostl\' obtuse), completely fertile, introrsely dehiscent, long axis mostly parallel 
to that of filament. Nectaries evidently lacking or connate into a shallow ring. 
C arpels completely free in o\ iile-bearing region, united above; ovaries 2, sim¬ 
ple, distinct, unilocular, with marginal placentae and numerous ovules; style 
terete; style-stigma head short-cylindrical, basally umbraculiform, sometimes 
with 2 obtuse lobes apicalK. glabrous. Fruits follicular, usually 2 from each 
llov\er (the pair di\ ergent less than 90°). narrowly cylindrical to slightly monili- 
form; surface striate, glabrous; dehiscence b\' segmentation and/or disintegra¬ 
tion. usualK along spiralled lines. Seeds numerous, narrowly cylindrical, with¬ 
out trichomes. Lectot^'pl species; A. I'cihcrttaettioniatui Walter; see Britton & 
Brown, Ulus. FI. No. U. S. & C'anada. ed. 2. 3: 20. 1913. (Probably named for 

Charles Amson, circa 1760, physician of Gloucester Co., Virginia, and friend 
t)f.lohn C layton [see Woodson. 1928b].)—Bn iestar. 
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One of the few genera of Apocynaccae in temperate to subtemperate regions, 
comprising perhaps as few as five highly variable or as many as 20 more 
narrowly defined species in the southern United States and northern Mexico, 
and one in ,Iapan (and possibly Korea and China as well; see Ohwi). As originally 
circumscribed by Walter, the genus comprised only Anisonia ciliaia Walter 
and Amsonia Tahernaemontana Walter {labernaemontana Anisonia L.), the 
latter of which had been included by Linnaeus (Sp. PI. 2: 301. 1762) as the 
sole herbaceous. Temperate Zone member of Tahernaemontana. Anisonia was 
progressively expanded by the addition of both new and transferred taxa (sum¬ 
marized by Woodson. 1928b). perhaps the most interesting of which is the 
Japanese A. eUiptica (Thunb.) Rocmer & Schultes {Tahernaemontana elliptiea 
Thunb.). Members of Amsonia arc perennial, mostly erect, somewhat woody 
herbs with alternate leaves, medium-sized flowers with blue corollas (hence 
the common name blucstar). and continuous or articulated follicles. 

Amsonia, with its free, unappendaged anthers, seeds without trichomes. and 
corolla lobes that overlap to the left in bud, is well placed within the Plume- 
rioideae. It is. furthermore, assignable to the Plumericae because of its two 
separate ovaries, and within that to subtribe Alstoniinae on the basis of its 
many ovules, calyces without squamcllae. and dry (follicular) fruits. (The fruits 
may be follicular in the Tabcrnacmontaninac, but in such cases the seeds have 
a llcshy aril.) . tmsonia is perhaps most closely related to Ilaplophyton A. DC., 
a monotypic genus with subopposite leaves that is distributed from Arizona 
and New Mexico southward to Guatemala (reports from southern California 
and Cuba are evidently unconfirmed; sec Woodson, 1928b, 1938b). Haplo- 


phyton cimicidum A. DC. differs from most Plumerioideae, including/I 
in its apically comose seeds. Woodson (1928b) considered Rhazya (two species, 
Greece to India) to be another very close relative of .imsonia, from which it 
dilfcrs principally in having nectaries. 

Two morphologically and geographically distinct sections were recognized 
in .imsonia bv Schumann: sect. Tiiamsonia K. Schum. (= sect. Amsonia) 
(summits of corolla tubes not constricted, apices of stigmas depressed-capitate 
or truncate) of southeastern North America and Japan, and sect. Sphincto- 
siPHON K. Schum. (summits of corolla tubes constricted, apices of stigmas with 
two distinct lobes) of the southwestern United States and northern Mexico. 
Woodson (1928b) elevated these sections to subgenera, noting that in addition 
to the differences mentioned by Schumann, the inflorescence bracts were much 
more conspicuous in subg. Sphinc tosiphon (K. Schum.) Woodson. He re¬ 
moved four species from the latter group to subg. Articularia Woodson 
(which has articulated instead ofcontinuous follicles, and seeds that arc rounded 
or pointed instead of truncate at the ends) and divided the remainder into 
sects. Micranthae Woodson and L(')NCj1flc)rae Woodson, the latter with larger 
flowers, fruits, and seeds. McLaughlin maintained subg. Articularia but el¬ 
evated Woodson’s two sections to subg. Sphinctosiphon sensu stricto and subg. 
Longiflorae (Woodson) McLaughlin (as subg. ^'LongiJIora"), respectively, on 
the basis of morphological and ecological evidence (sec McLaughlin). 

There appears to be a hierarchy of relationships within Amsonia that is 
iptlrrieH at least nartiallv in the svstems of Schumann and Woodson (1928b) 
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KuiURE 1. Ams()nia. a-l., I. / a. disial part of flowering stem, x V:; 

b, rhi/oino wiili bases of 2 \eriical. above-groiind sienis, x c, (lower bud, corolla 
lobes overlapping to left, x 3; d, llower. salverform corolla with apically widened tube. 
' 3; e. (lower cut longitudinally, corolla w ith nonglandular pubescence, anthers free both 
iVom each other and I'rom stylc-stigma (lead, gynoccium free in ovule-bearing region, 
united above into style and style-stigma head, x 5; f, apical part of style (terete) and 
sl\Ic-stigma head (umbraculiform basally, slightly bilobed apically), x 12; g, base of 
(lower cut in transverse section through ovaries (5 calyx lobes; corolla tube; shallow, 
annular nectary; 2 distinct, unilocular ovaries, each with a marginal placenta and nu¬ 
merous ovules). X I 2; h. 3 lobes of persistent caK x. annular nectary. 2 immature follicles 
after fall of style and corolla, x 12; i, mature follicles (both carpels typically developing), 
X 'P; j, seed, x 3; k. mature seed cut longitudinally (seed coat hatched, endosperm 
stippled, embryo unmarked), x 3; |. embrvo, x 3. 


but not in that o(' McLaughlin, who treated the four groups apparent in the 
genus as subgenera. The most substantial discontinuity among these plants, 
morphologicalh and geographicalK'. seems to lie between eastern (in south¬ 
eastern North America and Japan) and western (in the southwestern United 
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Slates and northern Mexico) populations. Thus, although I agree with Schu¬ 
mann that two major groups exist within the genus, I would favor their rec¬ 
ognition at the subgcneric level, as subg. Amsonia and subg. Sphinctosiphon, 
respectively, in order to accommodate as sections and subsections the addi¬ 
tional groups recognized at various levels in the latter by Woodson (1928b) 
and McLaughlin. Although both recognized subg. Articularia as a distinct 
subgenus, Woodson (1928b) indicated that it was more closely related to subg. 
Sphinctosiphon than to subg. Amsonia, suggesting that inclusion of the group 
as sect. Articularia within subg. Sphinctosiphon would be more indicative 
of relationships. This proposal would require that the two groups recognized 


Woodson 


1 3 


Possibly two extremely variable, or perhaps as many as seven or even eight 
species Amsonia, all assignable to subg. Amsonia, occur in the southeastern 
United Slates, although the genus is not represented in southern peninsular 
Florida. Among those characterized by externally glabrous corollas are.d. rigida 
Shuttlew. ex Small (including A. glahcrrima Woodson, according to Godfrey 
& Wooten), A. ciliata, and A. Hubrichtii Woodson, three species for which 
chromosome numbers have evidently not been reported. 

Amsonia rigida is a species of wet or moist, relatively open habitats on the 
Coastal Plain from southern Georgia and northern Florida to southeastern 
Texas (but probably only as far west as central Louisiana, if-1. glahcrrima is 
excluded). Amsonia ciliata is a variable species found in relatively dry, open 
places, often in sandy or limy soil, throughout most of the Southeast and 
adjacent areas. It differs from A. rigida sensu lalo in its sessile to subscssile 
(vs. distinctly pctiolale) upper leaves. Many specimens obtained throughout 
most of the range of .- 1 . ciliata have linear to nearly filiform leaves (up to 50 
limes as long as wide by my measurements) and on that basis have been 
recognized as var. tenuifoUa (Raf.) Woodson [vdiV. filijolia Woodson). Plants 
in the eastern parts of Oklahoma and Texas are assignable to var. texana (Gray) 
Coulter, which allegedly (Small. 1913) differs from var. ciliata in its longer 
calyx lobes (2 vs. 1 mm) and corolla tubes (9-11 vs. 6-8 mm), as well as in 
its glabrous (vs. pubescent) stems and branches. Such plants may be transitional 
to subg. Sphinctosiphon. 

Amsonia Hubrichtii is closely related to the so-called Ozark phase of/I. ciliata 


var. filifolia (= var. tenuifolia), according to Woodson (1943). but the plants 
differ in their larger size, more lustrous foliage, obscurely (vs. distinctly) pe¬ 
dunculate inflorescences held among (vs. well above) the leaves, and smaller, 
narrower corollas. They reportedly occur in rocky or gravelly creek bottoms 
in the Ouachita Mountains of western Arkansas and southeastern Oklahoma, 
although the species was not included by Godfrey & Woolen (coverage includes 
Arkansas) or Correll & Correll (coverage includes Oklahoma). 

Other species . \msonia in the Southeast have externally pubescent corollas. 
. Imsonia Tabernaemontana. 2n = 16, 22, 32, differs from A. ludoviciana Vail, 
2/7 = 22. in its glabrous (vs. pubescent, at least distally) follicles, glabrous 


‘'Such pffoposals regarding these laxa ofthe soullnveslern I hdled Stales and northern Me.xico would 
require further iustihcalion and noinenclalural changes besond the scope of the present irealnienl. 
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calyces, and abaxially glabrous or glabrescenl (vs. lomentose) leaves. The for¬ 
mer often occurs in sandy soil, in mesic woods and on floodplains, river banks, 
and lake shores throughout most of southeastern North America with the 
exception of peninsular Florida and possibly coastal areas. It has reportedly 
escaped from cultivation in several northeastern states (see Woodson, 1928b). 
Amsonia ludoviciana, on the other hand, is restricted to Mississippi, Louisiana, 
and Arkansas, where it usually grows in moist, open woods, according to several 
accounts, although Lcmkc reported it only from Louisiana, Mississippi, and 
South Carolina. 

Amsonia il/iisiiis Woodson, 2n = 22, occurs in wet sand or gravel in or near 
streams and ditches as well as in swamps and wet meadows from eastern Kansas 
and southern Missouri to eastern Texas and western Arkansas. It allegedly 
differs from .1. Tahernaemontana in its lustrous (vs. dull) adaxial leaf surfaces, 
its sparsely pubescent (vs. glabrous) calyces, and its drooping (vs. erect) mature 
follicles (a condition not seen elsewhere in the genus, according to Woodson, 
1929) that are somewhat constricted between the seeds (but by no means 
articulated as in sect. Articularia, according to Woodson, 1929). 

This group of southeastern species with externally pubescent corollas appears 
also to include Amsonia ivpcns Shinners, chromosome number evidently un¬ 
reported, which according to (’orrell & Johnston differs from A. Tabcrnac- 
/noniana and .1. illustris in its usually geniculate (vs. straight) stem bases and 
more xeric habitats (in prairies and along railroad tracks vs. along streams and 
near lakes or in wet soil of swamps, meadows, ditches, etc., respectively). 
C'ompared to A. Tabernaemoniana, A. repens also has smaller (less than or 
equal to 6 by 3 cm vs. 6-15 by 5 cm), thicker, more lustrous leaves, and pilose 
(\ s. glabrous) calyces. That . 1 . repens was reported for neither Arkansas (see 
Smith) nor Louisiana (see MacRoberts) is consistent with its apparent restric¬ 
tion to eastern Texas (Correll & Johnston). 

Correll & Johnston remarked that Amsonia Ta/u’rnacmonlana, A. illusiris, 
and . 1 . repens. the three species w'ith externally pubescent corollas, along with 
A. glaberrima (and therefore probably A. rigida). form an extremely elose and 
possibly conspecific alliance, and that the pubescence characters by which they 
are largely defined are not entirely reliable. Thus, with the exception of those 
assignable to . 1 . ediata (or . 1 . Ilubrichiii) and possibly . 1 . ludovieiana, which is 
also based on pubesecncc characters, all plants o\'Amsonia (i.e., subg. Amsonia) 
that occur or might occur in the Southeast may belong to one extremely variable 
species, . 1 . Tabernaenumtana. Nevertheless, after reconsideration of morpho¬ 
logical evidence, Mathe & Mathe continued to recognize most of these species. 

As McLaughlin pointed out. it is notable that while Woodson's treatments 
(1928b, 1938b) of the species in subg. Am.sonia arc rather consistent, those 
dealing with species of subg. Sphinctosiphon are not, suggesting that species 
in the latter subgenus are even less distinct than those in the former. In fact, 
McLaughlin Ibund that the pubescence characters used by Woodson (1928b), 
tor example, to separate some of the species in sect. Articularia were not 
reliable. 

Several indole alkaloids have been reported in . {msonia (sec primarily Kisa- 
kiirck et at.). Tests conducted by Gibbs using leaf material of .1. angustifolia 
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(Aiton) Michx. (= .1. ciliata) were reportedly negative for saponins but gave 
strong reactions for tannins. 

Species ofAmsonia are grown as ornamentals. The plants are propagated in 
the spring by division or by seed, and in the summer by cuttings (Bailey et ai\ 
Chittenden). At least some species arc hardy and have been cultivated in several 
northeastern states, where/I. Tahcrnacinontana has been reported as an escape 
(Woodson, 1928b). 
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1929. 1938b). 

Lemke, D. E. Recent collections and a redcscription ofAmsonia ludoviciana Vail (Apoc- 
ynaceae). Sida 12: 343-346. 1987. [In Louisiana, fewer than 1000 plants known 
from a number of small populations in the longlcaf-pinc region, perhaps 200 plants 
in cultivation.] 

Mathe. I., & 1. Mathe. Jr. The morphological characteristics of the taxa belonging to 
the subgenus Hiianisonia. (In Hungarian; English summary.) Bot. Kozlem. 69: 145- 
150. 1982. [Includes .1. illiistris. .1. luc/oviciana. A. rigida, and A. Tabernaemontana 
(vars. Gattingeri. salicifolla).] 

McLaughlin. S. P. A revision of the southwestern species of Aimonia (Apocynaceae). 

Ann. Missouri Bot. Card. 69: 336-350. 1982. 

Small. J. K. Amsonia hidovieiaiui. .Addisonia 17: 23. 24. pi. 556. 1932. [Color plate.] 

-. Amsonia rigida. Ibid. 20: 25, 26. pi. 653. 1937. [Color plate.] 

WiLDEMAN, E. DE. . Imsonia Tabernaeniontana Walt. Ic. Selcc. Horti Thenensis 2: 121. 

pi. 69. 1901. [Helpful illustration; stigma shown to be shallowly bilobed apically.] 
Woodson. R. E.. Jr. A new .■in).s(>nia from the Ozarks of Arkansas. Rhodora 45: 328. 
329. 1943. [.1. Ilubrie/ilii Vs'oodsion.] 


3. Catharanthus G. Don. Gen. Hist. 4: 71, 95. i838.'‘’ 

Terrestrial, erect, ascending, or decumbent, annual or perennial herbs, often 
woody toward the base; axes and leaves glabrous or with nonglandular but 


'■^Thcre has been considerable disagrccnicni regarding ihe correct name ior this genus. Reichcnbach 
(Conspcc. Regni Vcg. 1: 134. 1828) was ilie first to propose that I’inca rosea L. is genericall\ distinct 
from the other species of Vinca and published the monotypic Lochnera to accommodate it. Unfor¬ 
tunately, the name was not accompanied hv a description, although Dwyer argued that by listing I . 
rosea L., and only this species, in a position subordinate to Loehnera, an indirect reference to a 
previously and effectively published description (i.e.. the species description of Linnaeus, Syst. Nat. 
2: 944. 1759) was provided. How^cver. .Article 41.2, ICBN, 1988, specifies that in order for the name 
of a genus to be \'alidly published, it must be accompanied either by a description or ‘‘by a relerence 
(direct or indirect) to a previously and elfecliveh published description or diagnosis of a genus or 
subdivision of a genus/’ the latter referring only to “taxa of a rank between genus and species” (Art. 
4, Note 1, ICBN, 1988). In addition. Article 34.1 specifically slates that a name is not validly published 
“bv the mere mention of the subordinate taxa included in the taxon concerned.” Thus, Loehnera 
Reichenb., a nomen nudum, is illegitimate. 

Endlicher's description oV I.oehnera in August, 1838 ((ien. PI. 583. 1838), would have established 
Loehnera Reichenb. ex Fndl. as the correct name for the genus, except that current evidence suggests 
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sometimes viseid pubescence. Leaves opposite to rarely suboppositc; blades 
varioush ovate to obovate, apices abruptly and narrowly mucronatc, margins 
sometimes slighiK revolutc, sometimes undulate, bases obtuse to attenuate, 
often oblique; petioles without lateral appendages, colletcrs present on bases 
and adjacent areas of stem. Inllorescenccs axillary, essentially epedunculate. 
I- to less often d-llowered, ebracteate (but associated leaves often reduced); 
pedicels usually shorter than calyces, ebractcolatc. Calyx '/k[-' 4] as long as corolla 
or less, with nonglandular pubescence but sometimes viscid; lobes narrowly 
triangular and attenuate, bases not imbricate, squamellae lacking. Corolla sal- 
verform (but tube widened subapically), as long as or longer than leaves, with 
nonglandular pubescence but sometimes viscid (adaxially, near juncture of tube 
and lobes; abaxially. sometimes along tube [and/or lobe margins]); lobes usually 
o\erlapping to left in aestivation, spreading, obovate, entire (but mucronatc), 
somewhat oblique; tube without adaxial appendages but thickened apically. 
Stamens inserted in upper '/, of widened portion of corolla tube, mostly gla¬ 
brous; filaments very short, narrowly terete, straight or slightly curved; anthers 
not agglutinated to style-stigma head, each narrowly cordate (apex acute or 
obtuse, basal lobes mostly obtuse), completely fertile, introrsely and somewhat 
laterally dehiscent, long axis mostly perpendicular to that of upper part of 
filament. Nectaries 2. alternating with carpels and widely spaced, elongate and 
LisLialb exceeding o\aries. Carpels completely free in ovule-bearing region, 
united above; ovaries 2. simple, distinct, unilocular, with marginal placentae 
and numerous ovules; style terete; style-stigma head cylindrical, basally um- 
braculiform. with 2 small or obscure lobes apically, with a tuft of hairs sub¬ 
apically and at base of cylindrical part. Fruits follicular. I or 2 from each llower 
(nearl>- sessile in leaf axils) (the pair divergent less than 90°), short and usually 
somewhat moniliform; surface striate, with nonglandular pubescence; dehis¬ 
cence tardy. primariK by an adaxial (and sometimes also an abaxial) suture. 
Seeds numerous, o\oid, w'itbout trichomes. {Lochucra Reichenb., 1828, //o/;/. 
iUe^ii.) Lectotyph species: C. wscus (L.) G. Don {I'inca rosea L.); Woodson 
(N. Am. FI. 29: 1 24. 1938) indicated I rosea as the type species of Loelinera. 
(Name Irom Cireek, katharos. pure, and anihos, llower, according to Don, in 
reference to the “neatness and beaut\ ” of the Howers.) 

A genus of three (Standley & Williams) to six (Nowicke) or seven (Steam, 
1975) species of trailing or erect herbs (often woody at the base) with opposite, 
deciduous lea\ es. conspicuous tlow'crs. and follicular fruits. With the exception 
ol C'afharantiuis piisil/iis (Murray) G. Don of India, all of the species were 
originally endemic to Madagascar. Catharauthus roseus (L.) G. Don (Loehnera 
rosea (L.) Reichenb.; 1 'Inea rosea L.), the Madagascar periwinkle, is commonly 


;in earlier dale lor ihe eoinpeiing ( 'cufuirunihus (i. Don. .According lo Slearn (I ‘^66. 1975). ihc Idurih 
\ t)lume of Don's (rcni’rul l/is/orv. which included on page 95 his description o\' C'ufhurunlhus, was 
listed as being “nt>w first published" in an issue t)r Bent's Monfhl}' Ijferury . Idvrniscr 10 April 

1S38. In fact, since [xiiTs of the fourth \ ()lunie were issued in advance of its completion, an even 
earlier date is likely; a reference to page 23 of this 90S-[)age \ olume was published in the Boianiccil 
Rcyisfcr in .lune. 1<S35. FA>r more detailed accounts of this controversv, see Dwver. Lawrence, and 
Slearn ( 1 966, 1 975). 
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and widely cultivated, escaped, and naturalized in tropical and subtropical 
regions throughout the world, including, in the Southeast, most of peninsular 
Florida and the Keys (Judd, pers. comm.): it is adventive but is not naturalized 
in the Florida Panhandle (Anderson), in the Carolinas, and in southern Cali¬ 
fornia but has evidently not been reported out of cultivation elsewhere in the 
continental United States or Canada. The species is completely naturalized 
throughout most of Central America but is especially abundant in sand under 
coconut palms along the Atlantic Coast (Standlcy & Williams). Apparently, no 
other species of Cathanuithus has been reported out of cultivation in the 
Southeast. 

Cathanuuhus conforms to the general characters defining the Plumerioideae 
and (as Lochnera) was assigned by Schumann to the Plumerieae because of 
its free ovaries of two carpels. Within that tribe it was included with Anisonia, 
I'iiica. and 18 other genera in the Alstoniinae. on the basis of its numerous 
ovules per carpel, calyces lacking squamcllae, and dry, follicular fruits. 
Catharanfhus is most closely related to \ inca, from which it is readily distin¬ 
guished by its salverform (vs. funnelform) corollas. These two genera differ 
conspicuously from Anisonia in having nectaries and mostly opposite (vs. 
alternate) leaves. 

The segregation of Caiharanihus from I inca has been widely aceepted since 
Reichenbach first proposed it, some of the notable exceptions being Bailey (but 
not Bailey ct ai). Bentham & Hooker, and Dc Candolle. The genera are clearly 
distinct morphologically, as is indicated by the numerous differences listed by, 
for example, Lawrence and Pichon (1949). .Although Caiharanihus appears to 
be more advanced than Vinca in vegetative morphology, it may be less ad¬ 
vanced in certain floral characters. It is therefore interesting that within the 
native ranges and in this hemisphere, species of Caiharanihus clearly have 
more tropical as well as more southern distributions than do those of Vinca. 
This is illustrated bv the fact that while C. roscus is a common, naturalized 
weed in Florida, especially in the south, I'. minor and V. major are naturalized 

nowhere in the state (Judd, pers. comm.). 

Plants of Caiharanihus arc annual or perennial herbs that do not persist as 

long as those of Vinca, which usually arc more woody. In addition, whereas 
the leaves of the former arc in all cases deciduous, those of Vinca are more 
likely to be persistent and evergreen, although those of V. major are reportedly 
deciduous (Woodson, 1938b). The anthers of Caiharanihus are completely 
fertile and free from the style-stigma head, as in most Plumerioideae, while 
those of Vinca arc only partially fertile and converge above (but are not fused 
with) it. The latter conditions appear to be transitional to those seen in the 
,\pocynoidcac, and for this reason Vinca is placed after Caiharanihus here. 

According to Farnsworth, there are few if any anatomical or micromor- 
phological (e.g., pubescence, cuticle) differences between Caiharanihus and 
1 'inca, and those that have been reported are ontogenetic and/or environmental 
in origin. Nevertheless, Cross & Johnson reported, at least in diploid shoots, 
tunicas of two and three cell layers in C. roseus and V. minor, respectively, 
although in each species derivatives of the three outer layers of the shoot apex 
form the leaf primordia and cortical tissues. Anatomical and ontogenetic in- 
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FiciURE 2. C'iUharaiithiis. a-m, C. roscus: a, dislal pari of stem wiih axillary flower, 
buds, and developing fruits (both carpels from each flower developed), x '/i; b, llowcr 
bud, corolla lobes overlapping to left (the usual condition, but overlapped to the right 
in “a"), X 3; c. upper part of flower cut longitudinally (salverform corolla with subapically 
widened lube and nonglandular pubescence, anthers free from each other and from style- 
stigma head, each completely occupied by 2 locules), x 6; d, anther before dehiscence, 
side view, with short, curved filament, x |0; e, f, anther before dehiscence, abaxial and 
adaxial sides, x |0; g, apical part of style (terete) and slyic-stigma head (umbraculiform 
basally. tufts of nonglandular trichomes at base of cylindrical part and subapically, 
concealing 2 small or obscure lobes apically), x 12; h. base of flower, after removal of 
2 calyx lobes (foreground) and corolla. 2 nectaries (left and right) exceeding and alternating 
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vesligalions of carpel fusion involving the gynoecium above the ovule-bearing 
region in flowers of C roseiis (Walken 1975a-c; 1978) are summarized in the 
family discussion. 

Although the literature regarding alkaloid chemistry is enormous (see pri¬ 
marily family discussion), Farnsworth contended that a majority of it is actually 
of little comparative value because of inaccuracies in plant identification, as 
well as general failures to provide vouchers and to control variations in plant 
collecting, in the plant parts used, and in the methods used to isolate the 
compounds. Nevertheless, Paris & Moyse provided paper chromatographic 
evidence that distinguished several species of Catharanthus (including C. w- 
seiis) from a number of others belonging to \'inca (including V. major, 1. 
minor), findings that Farnsworth later substantiated by both one- and two- 
dimensional thin-layer chromatography. Janot and colleagues reported so-called 
iboga-type alkaloids (one of the three major classes they recognized) in 
Catharanthus (C. roscus) but not I 'Inca. Farnsworth and co-workers reported 
that of the 21 alkaloids isolated from species of Catharanthus, only one, aku- 
ammine, had been detected in species of Vinca as well; however, Aynilian 
and colleagues later indicated that this number had grown to eight. 

Farnsworth also compiled a long list of nonalkaloid constituents that had 
been reported for Catharanthus and I Inca. Among some of the compounds 
reported in one genus and not the other were formic acid, kacmpferol, malvidin, 
palmitic acid, quercetin, and stearic acid in Catharanthus (from C. roscus). 
and caffeic acid, p-coumaric acid, fructose, gcntisic acid, sucrose, and vanillic 
acid in Jhnea (from V. minor). Nonalkaloids reported for species in both genera 
included choline, o-protocatechuic acid, tannins, and ursolic acid; saponins 
had been verified for neither genus (but see below). Daniel & Sabnis later 
reported from the leaves of C. roscus live phenolic acids (2-hydroxy, 6-methoxy 
benzoic: p-coumaric; protocatechuic; syringic: and vanillic) that had not been 
indicated for the species by Farnsworth and substantiated the presence of two 
llavonoids (kaempferol and quercetin); three additional phenolic acids (fcrulic, 
a-resorcylic, and salicylic) were also reported for the extraregional C pusillus. 
According to information compiled by Gibbs, compounds including cyano- 
genic glycosides and leucoanthocyanins have been confirmed for neither genus, 
while saponins may be present in I'inca. Tests for tannins have evidently been 
inconclusive. 

Dc Candolle recognized three sections in I 'inca, two ofwhich included species 
that are now assigned to Catharanthus. Pinchon (1949) recognized these two 


wilh 2 ovaries (background and foreground), x 6; i, base ol flower cut in transverse 
section through ovaries, showing 5 calyx lobes, corolla tube, 2 distinct nectaries (lelt and 
right), and 2 distinct, unilocular ovaries, each with marginal placenta and numerous 
ovules, X 12; j, 3 lobes of persistent calyx, remnant of 1 ncctar>' (between middle and 
left calvx lobes), 2 ncarlv mature follicles, x 2; k. immature follicle, opened along line 
of carpel fusion, w ith seeds on marginal placentae, x 2; 1, mature seed, showing hilum, 
X 12; m, mature seed cut longitudinally through hilum on right (seed coat hatched, 
endosperm stippled, embryo unshaded), x 12. 
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as well as a third to accommodate an additional species. C. scitulus (Pichon) 
Pichon. Thus, as recognized by Steam (1975). the genus is divisible into three 
sections; sect. Catharanthus (stamens inserted near the top of the corolla 
tube; follicles greater than 20 mm long; eorolla tubes greater than 1 cm long; 
plants perennial), with six species; sect. Cupaveela (A. DC.) Pichon'' (stamens 
inserted near the top of the corolla tube; follicles greater than 20 mm long; 
corolla tubes less than 1 cm long; plants annuals), w-ith C. pu.sillus: and sect. 
Androyella Pichon (stamens inserted near the middle of the corolla tube; 
follicles not more than 12 mm long), with C. scitiilus. 

Diploid chromosome numbers ha\'e been determined for four species of sect. 
Catharanthus, including roscus, as well as for the monotypic sect. Cupa- 
vEEi.A. In all cases it is 2// = 16 (Steam. 1975). except that 2n = 24 has been 
reported in C. roscus (see Bolkhovskikh cl uL). In addition, colchicine-induced 
tetraploids of C\ roscus have been produced on several occasions, usually in 
hopes of inereasing the levels of economically important alkaloids. Relative to 
the corresponding diploids, such plants demonstrate overall increased growth 
rates and have broader leaves, larger stomata, larger, more deeply colored 
llowers, and larger pollen grains, at least among the viable ones (Janaki Animal 
& Be/baruah). According to data provided by Krishnan and colleagues, alkaloid 
content does not seem to be appreciably alTected by such treatments. Tetra¬ 
ploids obtained b>' C'ross & Johnson had larger cells, shorter, more massive 
stems, thicker, greener leaves, and larger llowers than the corresponding dip¬ 
loids. The vegetative differences in morpholog\ were attributed to differences 
in cell shape in the apical meristem. 

In addition to its ornamental value, Caiharanihus roscus has considerable 
impoi tance as a source of medicinal compounds (see discussion of suborder). 


Repprenc Es; 

Under references for the Apoe\nineae, see Anderson; Baii.ev; Baii.es' ci a/.: Bentham 
ck Hooker; Bolkhovskikh li a /.', De ( andolle; Ciibbs; Schumann; and Siandley &. 

W II I.IAMS. 

I Inder referenees lor the Apoeynaeeae, see Daniel Sabnis; Farnsworth; Farnsworhi 
cl a/.', Nowicke; Pichon (1949a); Walker (1975a-e; 1978), and Woodson (1938b). 

Under referenees for \ ’iuca. see As nilian ei al. and .Ianot ci al. 

Boke. N. H. Development of the adult shoot apex and lloral initiation in Vinca rosea 

L. Am. Jour. Bot. 34: 433—139. 1947. [Inlloreseenee suggests alternate-leaved ances¬ 
tor.] 

-. De\ek)pment of the perianth in ]'inca rosea L. /hid. 35: 413-423. 1948. [Petals 

completely iVee in early ontogen\; sepals and petals resemble bud scales more than 
Ibliage leaves in eonliguration and ontogeny; polypetalous ancestor suggested.] 
-. Dexelopment of the stamens and carpels in \'inca rosea L. Il)id. 36: 535-547. 


'"Ihu urieinal spelling h\ I^o ( aiulDllc. *'( up:i-\Icca. " is eviclcnlh an error of orlhograpliv or 
iN pograpIn. Aeeorcling to .Siearn ( ihe epiihel is deri\ed from ihe Malayan kapavila. used lor 

ihe onl> sju'eies in the seelion, ('cifhiu'cinflius pu.\lllus. find reporiedly rendered as cupa-vccUi by 
Kheede in IbSb. The Inphen is here renu)\ed in fieeordanee with Aniele 73.IC'BN, Ib83. 
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1949. [Mode of iniliaiion and general morphology indicate carpellodcs (nectaries) 
arc reduced carpels, suggesting whorl of four carpels in ancestor.] 

Carew. D. P.. & R. .1. Krueger. Anthocyanidins of Catharanthus callus cultures. 

Phytochemistry 15:442. 1976. [Anthocyanins, identified as glycosides of hirsutidin. 
malvidin. and petunidin. matched those found in corollas of intact plants.] 

Cross. G. L.. & T. J. .Iohnson. Structural features of the shoot apices of diploid and 
colchicine-induced, tetraploid strains of I'inca rosea L. Bull. Torrey Bot. Club 68: 


618-635. 1941. 

Dw yer, J. D. The taxonomy of the genera I 'inca. Lochneru. and Caiharanihus. Lloydia 
27:282-285.1964. 

CiUEDES. M.. & .l.-P. Gourret. Architecture dcs phyllomcs vegetatifs et perianthaires: 
cas de Caiharanihus roseus (L.) G. Don (I inca rosea L.). (English summary.) Flora 
162: 309-334. 1973. [Illustrations of vasculature of leaves, sepals, and petals, all 
considered homologous.] 

FIolden, D. G., & R. D. Parker. Seed germination in Caiharanihus pusillus (Murr.) 
G. Don and C. tricophyUus (Bak.) Pich. (Abstract.) Hortscicnce 20: 186. 1985. 
[Procedures worked out for C. roseus inelTcctive.] 

.Ianaki Ammal, E. K., & FI. P. Bezbaruah. Induced tetraploidy in Caiharanihus roseus 
(L.) G. Don. Proc. Indian Acad. Sci. B. 57: 339-342. /;/. 15. 1963. 

.Iohnson, T. .1. Development of the foliage leaves of Vinca rosea. Unpubl. Master's 
degree thesis, Univ. Oklahoma. 1946.* 

Krishnan. R., M. V. CHANDRAVAtJANA. G. N. Mohankumar, & P. R. Ramachander. 
EIFect of induced autotetraploidy on alkaloid content and root weight in Caiha¬ 
ranihus roseus (L.) G. Don. Herba Flungar. 24: 43-52. 1985. 

Lawrence, G. H. M. \'inca and Caiharanihus. Baileya 7: 113-119. 1959. 

Paris. R.-R., & FI. Moyse. Examen en eleclrophorese sur papier des alkaloides totaux 
de diverses espcces de pervenches. Compt. Rend. Acad. Sci. Paris 245: 1265-1268. 


1957. 


Parker, R. D.. & .1. Vitti. Heritable characters in the genus Caiharanihus (L.) Pich. 
(Abstract.) Hortscicnce 20: 186. 1985. [Six species; traits essentially controlled by 
a single locus include prostrate (usually recessive), spreading (dominant), and dwarf 


habits (recessive); corolla pigmentation controlled by a single locus in some species, 
by two or more interacting loci in others.] 

.Stern, W. T. Caiharanihus roseus. the correct name for the Madagascar periwinkle. 
Llovdia 29: 196-200. 1966. 

-. A synopsis of the genus C'alharanihus (Apocynaceae). Pp. 9-44 in W. 1. Taylor 

& N. R. Farnsworth, eds.. The Caiharanihus alkaloids: botany, chemistry, phar¬ 
macology. and clinical use. New York. 1975. [A very detailed account.] 

Vitti. J. D., & R. D. Parker. Inheritance of lloral patterning in Caiharanihus G. Don. 

(Abstract.) Hortscicnce 20: 186. 1985. [Hybrids between C. roseus and C. longifolius 
(Pichon) Pichon, both of sect. Catharanthus, evidently obtained.] 


4. Vinca Linnaeus, Sp. PI. 1: 209. 1753; Gen. PI. cd. 5. 98. 1754. 

Terrestrial, [erect,] ascending, or decumbent, perennial herbs, often w'oody 
toward base, or subshrubs; axes usually glabrous, leaves with nonglandular 
pubescence. Leaves opposite; blades subdeltoid, ovate, lanceolate, or elliptic, 
apices obtuse to acute, rarely mucronate, margins Hat or revolute, bases truncate 
to attenuate, often oblique: petioles often with 2 small, lateral, alternate or 
SLiboppositc appendages, colletcrs lacking on bases and adjacent areas of stem. 
Flowers solitary, axillary; peduncles usually longer than calyces, ebracteolate. 
Calyx '/ 2-'/4 as long as corolla, with nonglandular pubescence; lobes narrowly 
triangular to nearly linear, bases not imbricate, squamcllae lacking. Corolla 
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runnclform, as long as or longer than leaves, with nonglandular pubescence 
(adaxially, near juncture of tube and throat); lobes overlapping to left in aes¬ 
tivation, spreading, usually dolabriform, entire, oblique; tube and throat with¬ 
out adaxial appendages but throat thickened and/or with ridges apically (at 
juncture with lobes). Stamens inserted at summit of corolla tube, with non¬ 
glandular pubescence; filaments \er\ short, terete, geniculate;"’ anthers not 
agglutinated to style-stigma head (but curved over it), each narrowly obovatc 
(apex mucronate to subcaudate. bases attenuate), incompletely fertile (bearing 
adaxially 2 locules at about middle), introrsely dehiscent, long axis mostly 
perpendicular to that of filament. Nectaries 2, alternating with carpels and 
widely spaced, usually not exceeding ovaries. Carpels completely free in ovule¬ 
bearing region, united above; ovaries 2, simple, distinct, unilocular, with mar¬ 
ginal placentae and numerous ovules; style terete, gradually widened apically; 
style-stigma head slightly conical, basally umbraculiform, lobes not evident 
apically, with a tuft of hairs apically and at base of conical part. Emits follicular, 
usually 2 from each flower (the pair divergent less than 90°), widened around 
seeds; surface striate, glabrous; dehiscence tardy, by an adaxial suture. Seeds 
usually single, ovoid and deeply grooved on funicular side, without trichomes. 
Lectotype species; L. major L.; see Britton & Brown, Ulus. FI. No. U. S. & 
Canada, ed. 2. 3: 20. 1913. I'inca minor L. was later selected by M. L. Green 
(in Hitchcock & Green, Prop. Brit. Bot. 136. 1929) because it was considered 
to be the better known of the two original species, the other being V. niajor, 
and because it, and evidently not L. major, was included where the generic 
name was applied in Hortus Cliffortianus and Hortus Upsaliensis. Vinca minor 
was also selected by Woodson (N. Am. FI. 29: 125. 1938). {Vinca indicated by 
Linnaeus, Philosophia Botanica, 150. 1751, as a name derived from Pervinca 
of Tournefort, which is evidently also reflected in colloquial Italian (pervinca), 
French (pervenchc), German (Berwinkel. Barwinkel). and English. According 
to Steam, the name vincapcrvinca, which was used in reference to these plants 
by Pliny in the first century a.d., may have been derived from Latin vincio, to 
bind or wind about, in reference to the slender and flexible shoots used in 
wreath making, and per. through, because the leaves of some species remain 
green throughout the year.)— Periwinkle. 

A genus of about six or seven species (Steam) of subshrubs or sulfrutescent 
herbs with opposite leaves, conspicuous flow'ers, and follicular fruits. All but 
one olThese are nati\ e to an area from France. Spain. Portugal. Morocco, and 
Algeria to the ( aucasus region and northern Iran; I Inca erccla Regel & Schmalh. 
is geographically and perhaps taxonomically isolated in Afghanistan and neigh¬ 
boring areas (see below). Two of the species commonly cultivated throughout 
the world. I’, minor L. and V. major L.. are escaped and naturalized in the 
Western Hemisphere, including parts of the southeastern United States. A third 
snecics. 1. herhacca Waldst. & Kit., is also cultivated in North America and 


"■ \ii I'liiialh likoh intorprolaiion is iliat tlu' lilaiiu'iils arc slraighl aiul that iho siamons distal iVoni 
the points of eonicnkition arc cntirch anthcruil. Anatomical or other c\ idcncc evaluating these 
altern;ili\es tippetirs to he hieking. 
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at least has the potential to escape in our area; Fernald reported it out of 
cultivation in Massachusetts. 

1 Inca is most closely related to Catharanthus, and many aspects of its chem¬ 
istry, anatomy, morphology, geography, and systematics are considered in the 
discussion of that genus. 

Plants belonging to Vinca minor, In = 46 (32 and 92 also reported), arc 
usually smaller in all respects and less erect than those of V. major, 2n ^ 92 
(16 also reported). In addition, the leaves of V minor are coriaceous and 
evergreen (vs. membranaceous and deciduous or semi-evergreen), tapered (vs. 
rounded, truncate, or subcordatc) at the base, and glabrous (vs. ciliate) at the 
margin; the calyx lobes are also glabrous instead of ciliate. In V. herhacca. In 
= 46 (92 also reported), and V. crecta the secondary veins diverge from the 
midrib of the leaf at angles of 5-30°, while in all other species this angle is 40- 
50°. In addition, the leaves of V. herhacca arc distinguished from those of other 
species of Vinca by their narrowly elliptic to lanceolate (vs. wider) shape and 


more subtle venation. 

The natural distribution of I inca minor and V. major (and probably other 
species as well) has been obscured, perhaps permanently, because of a long 
history of cultivation in the Old World, where plantings in graveyards and 
probably other places date back at least to the fourteenth century (see Steam). 
Nevertheless, in 1753 Linnaeus indicated a more northern distribution for V. 
minor {"^habitat in Germania, Anglia, Gallia") than for V major {"Aiahitat in 
Gallia Narhonensi, Hispania"). a dilTcrcnce that currently persists in Europe 

and is also reflected in this hemisphere. 

The hardiest and most commonly cultivated species in the genus, \’inca 
minor is escaped and naturalized in much of the North Temperate Zone, 
including an area in North America bounded by Nova Scotia, Minnesota. 
Georgia, Arkansas, and Kansas (Steyermark). It occurs out of cultivation but 
rarclv fruits in Texas (Correll & .lohnston) and has been listed as escaped but 
evidently not naturalized in Louisiana (MacRoberts) and eastern Tennessee 
(Sharp el ai). According to Radford and colleagues, it occurs in scattered 
localities in North Carolina (but not South Carolina), where it reportedly spreads 
from roadsides and waste places to fields and woods. The species was not 
reported for Guatemala by Standley & Williams, and although Nowicke in¬ 
dicated that it is cultivated in Panama, she only conjectured about its escape 
there. 


Both \ ’inca minor and 1 . major are reportedly naturalized in Georgia (Jones 
& Code), although neither is so established in Florida (Judd, pers. comm.). 
While V. minor is a frequent escape in the northeastern United States, V. major 
is only occasionally found outside ol cultivation, in the southern part of the 
country to as far north as Virginia (Gleason & Cronquist). Vinca major evi¬ 
dently does not grow in Panama (see Nowicke) but is thoroughly naturalized 
in Guatemala, where in the western highlands it blooms profusely during the 
cold dry season when flowers in general are scarce (Standley & Williams). 

Vinca herhacca is also grown in North America and is reportedly established 


outside of cultivation in Massachusetts (Fernald). Nevertheless, I have seen no 
evidence that it escapes from gardens in the Southeast. The species is native 
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FKiURE 3. V 


T • 


a-m, W minor, a, distal pari ol'slcm with axillary flower (corolla 


lobes dolabrilbrm). x 1; b, flower bud, corolla lobes overlapping to left, x 2; c, flower 
cut longitudinally, showing funnelform corolla with nonglandular pubescence, adaxial 
ridge at juncture of throat and lobes (1 overlapping another to left), anthers free from 
each other and arched over style-stigrna head, gynoecium free in ovule-bearing region, 
united above into style and sl\le-stignia head, x 3; d, corolla throat cut longitudinally, 
showing anthers free from each other and from style-stigma head, each incompletely 
occupied b\ 2 locules, with sterile apical parts cur\'ed over space formerly occupied by 
style-stigma head (not shown) (depending on interpretation, filaments geniculate, or short 
and straight with the basal part of each anther then sterile), x 6; e, apical pari of style 
(terete but gradually widened apically) and style-stigma head (umbraculiform basally, 
tufts of nonglandular trichomes at base of conical part and apically), x 6; f, flower cut 
transversely above stamens, showing sterile apical parts of anthers curved over style- 
stigma head, x 6; g, 2 distinct, adjacent ovaries with stylar scar, 2 alternating nectaries, 
x 1 2; h, base of flower cut in transverse section through ovaries, corolla removed, showing 
5 calvx lobes, 2 distinct nectaries (above and below) and 2 distinct, unilocular ovaries 
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to an area extending from the shores of the Black Sea to Czechoslovakia, 
Austria, Greece, Israel, northern Iran, and southern European Russia. Ac¬ 
cording to Steam, it differs from C. minor, with which it is often confused, in 
its nearly cylindrical (vs. obconical) upper corolla tube (i.e., throat). 

The adventive occurrences discussed above are consistent with data obtained 
from plants in their native ranges. Although the six species of Vinca recognized 
by Steam overlap in the Old World, each occupies an area that reflects its own 
morphological and ecological peculiarities. These data, in conjunction with 
cytological evidence, were used by Pannochia-Laj (summarized by Steam) in 
the construction of speculative arguments concerning phylogenetic relation¬ 
ships within the genus. 

Vinca minor was proposed as being closest to ancestral; it is an evergreen, 
small-leaved, relatively woody, cold-hardy, diploid species that occurs at higher 
elevations and more northern latitudes than do most other species. 1 'inca major 
and V. diff'ormis Pourret (! '. media Hoffmanns. & Link), 2n = 46 (44 also 
reported), have larger evergreen leaves and a susceptibility to low temperatures 
that is consistent with their more southern distributions. The two were pre¬ 
sumed to have been independently derived from V. minor and to have exhibited 
a certain degree of gigantism due to chromosomal increases. 

Vinca major is a tetraploid with chromosomes about equal in size to those 
of r. minor, while L. dijformis is a diploid with larger chromosomes (it was 
thought to be a cryptotetraploid). Vinca dijformis also differs from V. major 
in being less cold hardy and completely glabrous and in having corollas with 
narrower, more acutely tipped segments. I Inca herbacca, with chromosomes 
equal in number and size to those of I minor, was envisioned to have evolved 
smaller leaves and prostrate, completely herbaceous above-ground parts (they 
die back each year) in connection with its spread to even colder and/or more 
desiccating conditions. Such adaptations allowed this species, the most variable 
and widespread in the genus, to occupy the arid scrublands and steppes of 
southeastern Europe and western Asia. 

Although unknown cytologically and somewhat isolated geographically. I 'in¬ 
ca crccla was nevertheless thought to be closely related to V herbacca (but see 
below). It, too, is herbaceous and occurs at relatively high elevations (to 1850 
m) in Afghanistan. Cytological data would also help clarify the position of I '. 
l->alcanica Penzes. a species restricted to the Balkan Peninsula that was con¬ 
sidered to be closely related to C. minor and perhaps more directly ancestral 
to V. major. Morphologically, it is evidently most similar to the latter, from 
which it differs in its more lax growth form and its smaller leaves. 


(left and right), each with marginal placenta and numerous ovules (only 2 in plane of 
section), x 12: i, persistent calyx and immature follicles, after fall of style and corolla, 
X 5; j, persistent but deteriorating calyx, nearly mature follicles (both carpels typically 
developing, but see “k”), x 2; k, aborted follicle on left, dehisced follicle on right (usually 
widened around a single seed), x 3; 1. seed, showing deeply grooved funicular (adaxial) 
side. X 6; m. mature seed cut longitudinally through funicular groove at left (seed coat 
hatched, endosperm stippled, embryo unshaded), x 6. 
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Despite the foregoing, infrageneric classifications and species concepts in 
I 'i)ica sensii stricto have been varied. Four major, primarily classical ap¬ 
proaches. including that of Steam, did not involve generic subdivision above 
the level of species. De Candolle included seven species in the group, which 
he recogni/ed as sect. Pcrvinca of I inca sensu lato (the three other species are 
now included in Ccilharant/iiis). This number was reduced by Schumann to 
live, and by Pichon (1951) to three, although some taxa that had previously 
been accepted as species were treated by him at the level of variety. The 
classification ol Steam, which included si,\ or seven species, was comparable 
to that ol Schumann, e.xcept for the addition of two species unknown to the 
latter and the consolidation ol two others. (Steam also provided descriptions 
for numerous cultivars of I', minor and C. major.) 

Pobedimova recogni/ed two sections among the live species she indicated 
for the Soviet Union. Section Pcrvinca A. DC. (= sect. Vinca) (throats of 
corollas glabrous; leaves petiolate; stems branched, not erect) comprised I 'inca 
minor, I . major, I', herhacea, and F. puhescens Urv. (usually treated as con- 
specific with r. major, see below), and sect. Vincopsis Pobed. (throats of 

corollas pubescent; leaves sessile; stems unbranched, erect) evidently included 
onl\ I erccta. 

Three other classifications were based primarily on evidence from alkaloid 
chemistry (reviewed bN' Aynilian ct a/.). The earliest of these (Paris & Moyse) 
contradicted some of the concepts of Pichon (1951), including the latter’s 
treatment of I'inca (/ijj'ormis and C. lihanolica Zucc. as varieties of I', major 
and 1 . hcrhacca, respecti\ ely, instead of as separate species (also, see below), 
.lanot and colleagues confirmed that F. (lifj'ornn's and F. major dillered sub- 

. composition and also established that in this respect F. 

minor is unique within the genus. 

.According to .Aynilian and co-workers, it is the classification of Novacek & 
Stary (in Trojanek ct al.) that is most consistent with the alkaloid chemistry 
ol the plants. This scheme, in which I mca is divided into four sections (the 
names ol which are not \alidl\ published) and eight species, is in general 
agreement with the findings of .lanot and colleagues but is based on structural 
data from a considerably greater number of alkaloids. Evidently even more 
information yvas available to Aynilian and co-workers in their evaluation of 
this sy stem, and the folloyving is in part based on that account. 

Vinca mint>r was assigned by Aynilian and co-yvorkers to the monotypic 
sect. Minor primarily on the basis of its unique emphasis on aspidospermine- 
type alkaloids, one of three basic classes often recognized (but see Kisakurek 
a a/.). Whereas 32 of the 39 structurally known alkaloids of F. minor were 
classified as this type, a majority of those in each of the other species of I 'inca 
qualified as yohimbine types. In addition, many of the aspidospermine-type 
alkaloids (y incadine. y incaminorine. vincaminoreine. vincaminoridine. mi- 
novincine. vincesine. y incaminine. vincinine, vincatine. and others) detected 
in F. minor had not been reported for any other species. It is notable that 
although the same racemic y incadilformine yvas reported by Trojanek and 
colleagues in both F. /;//7/o/ and I . diljormis, the two evidently dillered in the 

* ' w> 

stereochemistry of this compound. 
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Section Major included Vinca nmjor (nine of 12 structurally determined 
alkaloids of the yohimbine type), V. difformis (six of nine), and V. pubescens 
(three of three). A close relationship was indicated between V. major and V. 
difformis because vincamedine had been reported from both species (and no 
others). That they should be recognized as distinct species was supported by 
differences in alkaloid content. While some compounds (clegantine, vinca- 
majoreinc, and 10-methoxyvcllosimine) had been reported only for V. major, 
others (vellosiminc, sarpagine, and vincadaffinc) were indicated only for V. 
difformis. (In addition. Paris & Girrc reported amino-acid differences between 
these two species, the latter as V. media.) Although only three structurally 
determined alkaloids were indicated for f'. pubescens, one of them, carapa- 
naubinc, had not been reported for any other species. Majoridinc had been 
reported only for V. major ■and f'. pubescens, indicating a link between them 

(see above). 

Section Herbacea included I'inca herbacea, V. libanotica, and V. Ilauss- 
knechtii Bomm. & Sint, ex Bornm. While a number of alkaloids (herbaceine, 
herbaine, isomajdinc, herbalinc, hervine, lochnerinine, skimmianinc, and 
probably hcrbavinc) were reportedly unique to ) . herbacea, others (quebrach- 
idine, venalstonine, and vincolinc) had been reported only for V. libanotica, 
indicating that the two species arc distinct. In addition, the major alkaloid of 
V libanotica was considered to be vincamajine, reported previously from sect. 
Major ( V. major and V. difformis) but evidently unknown in V. herbacea. 
Other evidence suggested an affinity between V herbacea and V. libanotica. 
For example, the two species were reported to have at least two alkaloids 
(herbadinc and herbamine) in common that were unknown elsewhere and to 
be low in vincamine-type alkaloids. Compounds of the latter type, which had 
not been reported in V. libanotica and had been considered minor (only one 
of 19 characterized alkaloids) in f. herbacea had been reported from all other 
species of Vinca. Aynilian and colleagues concluded that V. libanotica was 
perhaps distinct enough to warrant placement in a monotypic section, between 
sects. Major and Herbacea (sec above). Data from V. Haussknechtii evidently 

were lacking. 

The monotypic sect. Erect a (= sect. Vincopsis) included only Vinca erecta. 
Although also in this species the yohimbine-type alkaloids outnumbered the 
aspidospermine types, they were not as predominant as they were in sects. 
Major and Herbacea. The fact that with few exceptions the alkaloids of V. 
erecta were unique to that species indicated an isolated position for it within 
the genus. 

Further examination of the data obtained from alkaloid chemistry as sum¬ 
marized by, for example, Aynilian and co-workers indicates that in many cases 
the same reasoning used in favor of the proposed classification could be used 
just as effectively against it. For example, in view of the discussion above it is 
probably significant that many of the alkaloids reported for only two speeies 
involve more than one of the proposed sections. Alkaloids and species pairs 


for which this is true include akuammidine in both Vinca 



■mis and V. 


erecta of sects. Major and Erecta, respectively; reserpine in F. minor and I ', 
herbacea of sects. Minor and Herbacea; vincamidine in V. minor and V. 
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lihanotica, Ihc latter of sect. Herbacea; vincarinc, vincaminc, and akuam- 
nticinc in 1’. erccla and 1’. hcrhacca, the former of sect. Erecta; ervine and 
picrinine of V. erecta and L. libanotica\ and { + )-quebrachamine, ervamine, 
ervinceine, (-)-cburnamonine, and eburnamine in V. minor and V. erecta. 
This notwithstanding, it is possible that additional data from alkaloid chemistry 
will lead to systematic interpretations of increased reliability. 

Pollination in J 'inca /;///^>/ has been described most recently by Schick (1982) 
and appears in general to conform to that outlined here for .ipocynum (see 
discussion of that genus). 
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cities). 1981. [Vinca alkaloids had as broad a spectrum of antitumor activity as any 
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ViTTi, J. D., & R. D. Parker. Seed germination in Vinca minor L. (Abstract.) Hort- 
scicncc 20: 186. 1985. [Soaking 24 hours in 1000 ppm GA, and stratification at 5°C 
for 90 days optimal (70 percent germination after 30 days); neither treatment effective 

alone.] 

Tribe Allamandeae Pichon, Mem. Mus. Nall. Hist. Nat. 27; 153-251. 1948.* 

5. Allamanda Linnaeus, Mantissa PI. Altera, 146 (214, 215, ^\Allemanda' 

cathartica, often cited as well). 1771. 

Terrestrial, woody vines or sometimes shrubs to nearly herbaceous sub¬ 
shrubs; axes and leaves glabrous or with nonglandular pubescence. Leaves 
whorled or subwhorlcd, usually in 3’s, 4’s, or 5’s, infrequently opposite, rarely 
alternate above; blades elliptic to oblanccolatc, apices subcuspidate to acu¬ 
minate, margins flat to slightly revolute, somewhat undulate, bases cuneate to 
attenuate; petioles without lateral appendages, colleters present on bases but 
not adjacent areas of stem. Inflorescences terminal or axillary, pedunculate, 
few- to several-flowered, bracteate; pedicels usually shorter than calyces, some¬ 
times bracteolate. Calyx '/^ [-'/,] as long as corolla or less, glabrous or with sparse, 
nonglandular pubescence; lobes elliptic [or lanceolate] with acute apices, bases 
rarely imbricate, then only slightly so [or often clearly imbricate], squamellae 
essentially lacking. Corolla funnclform. about as long as leaves [or shorter or 
longer], usually with nonglandular pubescence (adaxially, near juncture of tube 
and throat); lobes overlapping to left in aestivation, spreading, ovate to obovate, 
entire, somewhat oblique; tube and throat without adaxial appendages. Stamens 
inserted near top of corolla tube, with nonglandular pubescence (mostly on 
filaments); filaments very short, terete, straight; anthers not agglutinated to 
style-stigma head, each narrowly sagittate (apex and basal lobes acute), incom¬ 
pletely fertile (bearing adaxially 2 locules in upper vj), introrsely dehiscent, long 
axis mostly parallel to that of filament. Nectaries 2, opposite carpels, forming 
an annulus around base of ovary with 2 shallow notches opposite line of carpel 
fusion. Carpels united throughout; ovary compound, unilocular, with 2 intru¬ 
sive. parietal placentae (originating from line of carpel fusion) and numerous 
ovules; style terete, slightly widened apically; style-stigma head cylindrical, 
basally umbraculiform [or not], with 2 deflate lobes apically and a tuft of hairs 
subapically. Fruits capsular, subglobose [to globose]; surface spiny; dehiscence 
by 2 valves. Seeds numerous, compressed, winged, without trichomes. Type 
species: a. cathartica L. (as ^'Allcmanda cathartica," the only species included 
in the genus at the time of its original description). (According to Chittenden, 
named for D. Allamand, a resident of Leyden who sent seeds of the plants to 
Linnaeus.) 

A small genus of about ten (Standley & Williams) to 18 (Long & Lakela; 
Nowicke) species of woody vines or sometimes woody to nearly herbaceous 
subshrubs with conspicuous flowers and usually with whorled (in 3’s, 4’s, or 
5’s) or opposite leaves. Although all taxa are native to tropical South America, 
Allamanda cathartica L. is cultivated, escaped, and naturalized in the tropics 
and subtropics of many other parts of the world (Nowicke), including southern 

Florida. 
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The syslcmaiic position AllLuiianda has been and remains uncertain de¬ 
spite partially illuminating evidence from gynoccial development, androecial 
morphology, and chemistry. Because the ovary in Allamanda is compound at 
anlhesis. the genus has traditionally been associated with other genera with 
compound ovaries in putatively primitive alliances, although it has often been 
somewhat isolated in such groupings because ofits unique capsular fruit. Wood- 
son (1930) argued that the compound, unilocular ovary Allamanda was 
derived from a compound, bilocular condition, which in turn evolved from a 
gynoecium with two simple (free) ovaries, and proposed an advanced position 
within the Plumerioidcac for the genus. Fallen (1985), on the other hand, 
presented evidence that it w'as derived more directly from a gynoecium with 
two simple ovaries; she therefore favored an isolated but otherwise unspecified 
position \'or Allamanda within the Plumerioideae. (Fora more detailed account 
of this debate concerning gynoccial evolution within the Apocynaccae. see 
family discussion.) 

Other evidence bearing on the systematic position o\' Allamanda, although 
no less contradictory and/or inconclusive than the foregoing, nevertheless sug¬ 
gests that retention o\' Allamanda as an advanced, isolated genus within the 
Plumerioideae is most tenable. Allorge (1975) favored placement of a mono- 
typic Allamandeae in the Apocynoideac because of the presence in the genus 
of “retinacula.” w'hich supposedly arc adaxial modifications of the anthers (for 
their attachment to the style-stigma head) characteristic of the Apocynoideac 
and thought to be homologous to the translators of the Asclepiadaceae (which, 
in fact, are actually secretions of the style-stigma head). However, such findings 
were not confirmed by Fallen (1985), who in addition pointed out that while 
steroidal alkaloids have been detected in several genera of Apocynoideac (as 
well as in /lolarrhcna R. Br. ofthe Plumerioideae; see Hegnauer). they evidently 
do not occur in Allamanda. It is also notable that Allamanda and Plumeria 
have in common a number of lactone-containing iridoids, a group of com¬ 
pounds that is otherwise rare, apparently among all plants (Coppen & Cobb). 
.'\lthough the kinds of indole alkaloids that appear to be restricted to and 
widespread in the Plumerioideae have not been reported in .illamanda (see 
Gan/inger & Hesse; Kisakiirek cl al.\ and family discussion), the extent to 
which the genus has been investigated for such compounds is unclear. 

Several phenolic compounds have been confirmed \'ov. illamanda since Gibbs’s 
treatment, in which only the probable absence in the genus of aurones and 
leucoanthocyanins was indicated. Daniel & Sabnis reported two llavonols 
(kaempferol and quercetin) and two phenolic acids (syringic and 2-hydroxy, 
6-methoxy ben/oic) from leaf material o\' Allamanda cal/iarlica, as well as four 
additional compounds of the latter type (/^-hydroxy ben/oic. caffeic. /?-cou- 
maric. and vanillic) from the extraregional .1. violacca Gardner. 

In contrast to earlier reports that tannins were not present in . tllamanda, 
Gibbs obtained definite but weak reactions between leaf material of .i. ca- 


thartica and filter paper dipped in aqueous ferric ammonium citrate. 

Allamanda calliariica. In = 18 (20 reported in . 1 . Scholiil Pohl, which is 
treated as a variety of . 1 . cathartica by Bailey), is most readily distinguished 
from other native or escaped Apocynaceae in the Southeast by its usually 
quaternate leaves (Nowicke reported two specimens from Panama with op- 
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posite or alternate leaves on terminal branches) and its spiny capsules. In this 
same group, Rhahdadcnia hiflora (Jacq.) Mueller-Arg. is the only other species 
in which the calyx lobes are foliaceous, and Neriurn Oleander L. is the only 
other in which the leaves arc whorled. 

Allanianda cat hart ica is probably native only in northeastern South America 
(Nowickc; Woodson. 1938b). It is widely cultivated, escaped, and perhaps 
naturalized along the Atlantic Coast ofCentral America from Belize to Panama. 
According to Standley & Williams (p. 337). the species “has every appearance 
of being native in wet forests” in this area, although in Guatemala, for example, 
it is commonly planted from the Central Highlands (at ca. 1500 m) down to 
both the Atlantic and Pacific coasts. In South Florida it often persists at aban¬ 
doned homesites but may also be found and is evidently naturalized in dis¬ 
turbed areas (Long & Lakela); according to ,ludd (pers. comm.), it occurs out 
of cultivation in the state only occasionally. In Venezuela the plants arc trees 
that reportedly attain heights of 40 m and trunk diameters of as much as a 
meter (Standley & Williams), but in South Florida they are shrubs no taller 
than about 3 m (Long & Lakela) or vines of comparable size. The fruits 
arc well adapted to dispersal by water because of air trapped within both the 
locules and the spiny projections. 

Nowicke indicated that Allamanda cat hart ica has escaped from cultivation 
in many tropical areas of the w'orld. Some of the specimens I have seen from 
Florida (flas) evidently belong to other cultivated species. 

In Belize the white latex Allanianda cathartica is sometimes used as a 
substitute for chicle, and in Venezuela it is boiled to produce a caulking for 
canoes (Standley & Williams). It has also been reported that in Belize a leaf 
extract is occasionally used by woodsmen to make a beverage (Standley & 
Williams). 
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Chittenden; Gibbs; Hegnauer; Lonci &. Lakela; and Standley & Williams. 
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Subfam. APOCYNOIDEAE [Echitoideae Schumann in Engler & Prantl, 

Nat. Pflanzenfam. IV. 2: 122. 1895.] 

Tribe Echiteae Schumann (excluding Woodson, Ann. Missouri 

Bot. Card. 17: 9. 1930), ibid. 122, 160, “Echitidae.” 

6. Echites P. Browne, Civ. Nat. Hist. Jamaica 2: 182. 1756. 

Terrestrial, woody vines; axes and leaves glabrous or rarely with sparse [or 
sometimes dense], nonglandular pubescence. Leaves opposite; blades cordate. 
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roUind. ovate, or lanceolate, often folded in half longitudinally and crescenti- 
form, apices acute, sometimes mucronate, margins somewhat revolute, bases 
obtuse, often oblique; petioles without lateral appendages, colleters present [or 
sometimes absent] on bases and adjacent areas of stem. Inflorescences axillary 
[rarely terminal or subterminal], pedunculate, [ 1 - to] many-flowered, bracteate; 
pedicels longer than calyces, rarely bracteolate. Calyx Vit,[-V(] as long as corolla 
or less, glabrous [or sometimes with sparse, nonglandular pubescence]; lobes 
triangular [or lanceolate], bases sometimes imbricate, squamellae present. Co¬ 
rolla salverform (but tube widened [or constricted] at or usually below middle), 
usually longer than leaves, with nonglandular pubescence (adaxially, along 
tube); lobes o\erlapping to right in aestivation, spreading, obovate [or lanceo¬ 
late], undulate, sometimes oblique; tube without adaxial appendages. Stamens 
inserted at widest point of corolla tube, mostly glabrous; filaments very short, 
flat, straight; anthers agglutinated to style-stigma head, each narrowly sagittate 
(apex and basal lobes acute), incompletely fertile (bearing adaxially 2 locules 
in upper introrsely dehiscent, the long axis mostly parallel to that of 

filament. Nectaries 5. alternating with stamens, free from but adjacent to one 
another, not exceeding [or exceeding] ovaries, sometimes alternating with 5 
smaller, more internal nectaries. Carpels completely free in ovule-bearing re¬ 
gion, united above; ovaries 2. simple, distinct, unilocular, with marginal pla¬ 
centae and numerous ovules; style terete, gradually and slightly widened sub- 
apically; style-stigma head cylindrical, basally umbraculiform [or not], with 2 
obtuse lobes apically, glabrous. Fruits follicular, usually 2 from each flower 
(the pair divergent 160-200°), cylindrical [or sometimes slightly moniliform]; 
surface usually striate, glabrous; dehiscence by an adaxial suture. Seeds nu¬ 
merous, rostrate, with a tuft of trichomes at apex. Type species; Echilcs scan- 
ilois fo/iis (n'utis nitidis vciuisis: florihus hcrhaccis = rahcrnaenionlana Echites 

ft ft 

L. = E. innhcllaius .lacq. Britton & Millspaugh (Bahama FI. 336. 1920) gave 
Tn/u’nuu’nionlana Echilcs L. (1759) as the name of the type species, which 
they considered to be synonymous with E. unihclialiis', Woodson (Ann. Mis¬ 
souri Bot. Card. 20: 607. 1933) put forth his reasons for selecting /:. unihcllaliis. 
(Name from Greek, cchis, viper, in reference to the lianous habit and/or poi¬ 
sonous properties of the plants.) 

A genus that in the strictest sense, as considered here, includes six (Airy 
Shaw, in Willis; Woodson. 1936) or seven (Nowicke; Standley & Williams) 
tropical American species of woody vines with opposite leaves and relatively 
conspicuous flowers. Although monotypic as first proposed, Echilcs was pro- 
gressi\ ely and for the most part indiscriminately expanded until it became an 
enormous assemblage of considerable heterogeneity. Angadcnia Miers, Rhab- 
dadenia Mueller-Arg.. Erachchispcnnum Lem., and Pcnialinon Voigt {Urc- 
chilcs Mueller-Arg.) among our genera, as well as Mcscchilcs Mueller-Arg. (ten 
species), Mandcrilla Lindley (100 or more species), Prcsionia R. Br. (60 to 70 
species), and Odoniudcnia Bentham (about 25 species), along with a number 
of others, have been segregated from Echilcs and generally accepted by authors 
ofcontemporary floristic works (e.g., Nowicke; Standley & Williams; Woodson, 
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1933, 1935a, 1936, 1938b). A list of excluded or uncertain species compiled 
by Woodson (1936) included over 300 names and indicated transfers to over 
20 genera. 

De Candolle recognized three sections in Echilcs, but of the species presently 
included in the genus, only E. uDihel/atus Jacq. was known to him. Woodson 
(1936) proposed two subgenera and two sections for the six species he included, 
although the names were not validly published (and, to my knowledge, remain 
so) because they were not accompanied by Latin descriptions or diagnoses. 
Subgenus Pscudoechites (corollas less than 2.5 cm long, the lobes reflexed at 
anthesis; inflorescences lax and many-flowered) comprised two species of Mex¬ 
ico, Costa Rica, and Belize, while subg. Eucchites (= subg. Echites, if and when 
others validated) (corollas greater than 5 cm long, the lobes spreading at an¬ 
thesis; inflorescences compact and few- to several-flowered) included four species 
separated into two sections. Section Yiicatancnsis (corolla tube not spirally 
contorted) included three species of Central America, and sect. Umbellata 
(= sect. Echites, if and when others validated) was monotypic. 

Echites uniheHatus, 2n = 12 (for var. crassipes (A. Rich.) Gomez Maza, see 
Van der Laan & Arends). the only member of the genus in our area, is easily 
distinguished from other southeastern Apocynaceae by its salverform corollas 
in which the tubes arc conspicuously widened near or below the middle and 
by its large follicles that usually diverge about 180°. The plants grow in ham¬ 
mocks and pinelands in southern Florida (including the Keys), the West Indies, 
the Yucatan Peninsula, Belize. Guatemala, Honduras, and the coast of Colom¬ 
bia. but evidently not in Panama (sec Nowicke). Two varieties have been 
recognized, var. iiDihc/latus (leaves 2-7.6 cm wide, pedunculate inflorescences) 
throughout the range of the species, and var. crassipes (leaves 0.2-1.5 cm wide, 
sessile or subsessile inflorescences of a single flower) in Cuba. However, Wood- 
son (1936) stated that plants assignable to the latter variety appeared to rep¬ 
resent nothing more than depauperate individuals; several ol the specimens he 
cited were obtained from barrens and/or serpentine soils. 

In general, information about Echites in such works as those of Gibbs and 
Metcalfe & Chalk (1950. 1983) probably refers to species now included in other 
genera. 

According to Chittenden, several species of Echites, including E. umbellatus, 
are cultivated. 
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Ann. Missouri Bot. Gard. 70: 205, 206. 1983. [Prestonia Woodsoniana (Monzcfwno) 
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7. Angadenia Micrs. Apocynaccac S. Am. 173. 1878. in part; emend. Wood- 

son, Ann. Missouri Bol. Gard. 23: 191. 1936. 

Terrestrial, erect, ascending, or decumbent subshrubs or small woody vines; 
axes and leaves glabrous or with nonglandular pubescence. Leaves opposite to 
sometimes subopposite; blades narrowly ovate to lanceolate, sometimes folded 
in hall longitudinally and crescentiform. apices sometimes mucronatc. margins 

r \ ^ o 1 u t r, bases truncate to obtuse; petioles short, without lateral 
appendages, colleters lacking on bases and adjacent areas ofstem. Inflorescences 
usually axillary, pedunculate, few- to several-flowered, bractcatc; pedicels much 
longer than calyces, ebractcolate. Calyx '/4-'/s as long as corolla, glabrous; lobes 
triangular and attenuate, bases usually imbricate, with squamellae. Corolla 
funnciform, about as long as leaves, with nonglandular pubescence (adaxially, 
along upper part of tube); lobes overlapping slightly to right in aestivation, 
erect or slightly spreading, obovate. entire, oblique (the overlapped margin 
with a single, acute lobe); tube and throat without adaxial appendages. Stamens 
inserted near top ol corolla tube, with nonglandular pubescence; filaments short, 
flat, straight; anthers agglutinated to style-stigma head, each narrowly sagittate 
(apex and basal lobes acute), incompletely fertile (bearing adaxially 2 loculcs 
in upper '/:). introrsely dehiscent, long axis mostly parallel to that of filament. 
Nectaries 5. alternating with stamens, basally connate [sometimes free], con¬ 
verging above and mostly concealing ovaries. Carpels completely free in ovule- 
bearing region, united above; ovaries 2, simple, distinct, unilocular, with mar¬ 
ginal placentae and numerous ovules; style terete; style-stigma head conical, 


not umbracLihlorm. with 2 acute lobes apically. with hairs hanging from base. 
Fruits follicular, usually 2 from each flower (the pair divergent ca. 90° or less), 
narrowly cylindrical to slightly moniliform; surface striate, glabrous; dehiscence 
by an adaxial (and sometimes also abaxial) suture. Seeds numerous, rostrate, 
with a tuft of trichomes at apex. Lec totype spec ies; A. Bcrtcroi'^ (A. DC.) 
Miers {Behites Berteroi A. DC.); see Woodson, Ann. Missouri Bot. Gard. 23: 
192. 1936. (As indicated by Micrs. name from Greek, angdon. duct or vessel 
[diminutive ofc///,t,Y>.s. jar], and adi)]. gland, in reference to the “urccolated disk" 
[concealment of the ovaries by the nectaries].) 

A genus here considered to include one or two species (Long & Lakcla; 
Woodson. 1936. 1938b) of erect or lianous subshrubs with opposite leaves and 
rather conspicuous flow'crs, native to southern Florida (including the Keys) and 
the W'est Indies. As originally proposed by Miers, Angadoiia included a number 

of species that Mueller-Argoviensis had placed in Odontadenia Bentham and 
. Imsolohus A. DC. However, Woodson (1936) considered Angadenia sensu 

Miers to be heterogeneous and returned 16 species (of the 21 he removed) to 
the latter two genera, w hich he united under Odontadenia (a New World genus 
of about 26 species, one endemic to Hispaniola, some of the others strictly 


'^According to Article 73.10, ICBN, 1988, incorrect terminations for epithets based on personal 
luinies should he trealed as orihographic errors lo he correeled. riuis. Alphonse de ('andolle's original 
spelling ‘'Herlerii" should he eorrected lo “Berteroi.'' in accordance with Recommendation 73.C. 1(a). 
since the epithet commemorates Carlo ( iiuseppe Beriero. 
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continental). According to Woodson (1936), the two species he retained in 
Angaclcnia differ from Odontadenia in their rostrate (vs. truncate) seeds and 
from Rhahdadcnia, in which they were included by Schumann as sect. Glandii- 
losac K. Schum., in having (vs. lacking) squamellae. Either the small, narrow, 
markedly revolute leaves or the five nectaries that equal or exceed the ovaries 
may be used to distinguish Angadcnia from all other native or escaped Apoc- 
ynaccae in the southeastern United States. 

Angadcnia Bertcroi (A. DC.) Miers grows in pinelands throughout the range 
of the genus. Woodson (1936) indicated that it differs from A. Lindeniana 
(Mueller-Arg.) Miers of eastern Cuba and Jamaica in its simple (vs. dichoto- 
mously branched) inflorescences and its shorter corollas (2.5-3.4 vs. 3.7-4.5 
cm) with conical to campanulate (vs. tubular) throats. However, deferring 
taxonomic interpretation until more was known, he also reported that speci¬ 
mens from Santo Domingo arc somewhat transitional between the two species 
in corolla-throat shape but arc otherwise assignable to A. Bertcroi. 

According to an annotation by R. E. Schultes, Robertson 192 (gh), from 
Long Pine Key, Dade Co., Florida, and assignable Xo Angadenia Bertcroi, yielded 
questionable results when subjected to a simple alkaloid test described by 
Ralfauf(l962). 

Evidently very little else has been reported about this genus. It is not men¬ 
tioned in any of a number of relatively comprehensive works, such as those 
compiled for the chemistry and embryology of flowering plants, the anatomy 
and seeds of dicots, and the cytotaxonomy of the Apocynaceae. It also escapes 
mention in several treatments of cultivated plants. 


References: 

Under rcrcrcnccs for the Apocyiiincae. see Long & Lakela; Raffauf (1962); and 
Schumann. 

Under references forthe Apoc\ naeeae. see Miers; Mueller-Argoviensis; and Woodson 

(1936. 1938b). 


8. Pentalinon Voigt, Hort. Suburb. Calcutta, 523. 1845."^ 

Terrestrial to scmiaquatic, woody vines to subcrcct subshrubs; axes and 
leaves with nonglandular pubescence, but sometimes viscid. Leaves opposite 
or subopposite; blades ovate, elliptic, or obovate, apices obtuse, acute, or mu- 
cronate, sometimes retuse, margins flat or revolutc to various degrees, bases 
obtuse to cuneate; petioles without lateral appendages, colleters occasionally 
present on bases and adjacent areas of stem. Inflorescences axillary, pedun¬ 
culate, [few- to] several-flowered, bracteate; pedicels frequently as long as ca¬ 
lyces, ebracteolatc. Calyx about U as long as corolla, glabrous or with non- 


‘Wceording to Hansen Sc Wundcrlin. I\’nuilif}(>n is legitimate and should be used instead of the 
more familiar, but later, rrccliilcs Mueller-Arg. Piehon (1950a. p. 36) had recognized this problem 
earlier, and although he prtjposed eonser\ ation ol I rcchiics, no action on the matter appears to ha\ e 
been taken, and Pcnfalinon remains the correct name for the genus. Hansen Sc Wunderlin (following 
Woodson, 1936) recognized two species in the genus and provided new combinations, information 
about t\pes. and main synonyms. 
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FiciURE 4. An^adeiiia and Pentaliiioii (L 'nrhilcs). a-j. /I. Bcricroi: a, distal part of 
\ crlical stem (inlloresccnccs more commonK axillary than terminal) above, and rhi/ome 
with base ol'x eriieal, abo\e-ground stem below, x ‘/2; b, Oower bud. eorolla lobes over¬ 
lapping to right, X 2: e, llower, corolla I'unnelform, lobes overlapping to right, x 1; d, 
lower part ol'Hower (2 eal\’\ lobes and hairofcorolla tube and throat removed), showing 
3 of 5 squamellae alternating w'ith calx \ lobes, anthers agglutinated to style-stigma head, 
the 5 nectaries mostly concealing ovaries, x 5; e, stamen, adaxial side, showing short, 
Hat, straight filament with nonglandular pubescence, narrow ly sagittate anther (apex often 
more acute than show n), point of attachment to style-stigma head at base of 2 locules, 
^ 10; f, apical part of stx le (mosth’ terete) and st\ le-stigma head (tufts of nonglandular 
irichomes basally. 3 of 5 points ofanther agglutination subapically, 2 acute lobes apicallx). 

■ 1 5: g, nectaries and ox aries cut in median longitudinal section, x l 5; h. basal, connate 
l^orlion of nectaries and adjacent ox aries. each xx iih marginal placenta and numerous 
ovules, cut in transverse section, x 1 5; i, persistent calyx. 2 mature follicles, x ‘/v j, seed, 
W’ith apical tuft of trichomes, x 1. k, /f lufcuni: stamen, abaxial side (filament short. 
Hat, straight: anther narrowlx sagittate, with characteristic apical appendage), x 5. 
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glandular pubescence; lobes narrowly triangular and sometimes keeled and/or 
attenuate, bases usually imbricate, squamellae present. Corolla funnelform, 
about as long as leaves, with nonglandular pubescence (adaxially, near juncture 
of tube and throat; glabrous abaxially or sparsely pubescent throughout); lobes 
overlapping to right in aestivation, suberect to spreading, obovate, entire, some¬ 
what oblique; tube and throat without adaxial appendages. Stamens inserted 
near base of throat, with nonglandular pubescence; filaments short, flat, straight 
or slightly curved; anthers agglutinated to style-stigma head, each narrowly 
sagittate (apex acute, surmounted by a long appendage intertwining with the 
others; basal lobes nearly linear [or acute]), incompletely fertile (bearing adax¬ 
ially 2 locules in upper '/:), introrsely dehiscent, long axis mostly parallel to 
that of filament. Nectaries 5, alternating with stamens, free [or adherent] but 
adjacent to one another, nearly equaling [or exceeding] ovaries. Carpels com¬ 
pletely free in ovule-bearing region, united above; ovaries 2. simple, distinct, 
unilocular, with marginal placentae and numerous ovules; style bilobed in 
transverse section; style-stigma head slightly conical, basally umbraculiform, 
with 2 acute lobes apically. glabrous. Fruits follicular, usually 2 from each 
flower (the pair divergent less than 90° basally but usually incurved and crossing 
apically). terete; surface striate, glabrous; dehiscence by an adaxial suture. Seeds 
numerous (each encased to various degrees by a subtending, deciduous, sca- 
phiform placental scale), rostrate or very narrow throughout, with a tuft of 
trichomes at apex. {Vrcchites Mueller-Arg., 1860, nom. illegit.) Type species; 
P. subcrcctum (Jacq.) Voigt [Echilcs suherccta Jacq., the only species included 
in the genus by Voigt in the protologuc) = P. liiieum (L.) Hansen & Wunderlin 
( Vinca lutca L.). — Wild allamanda. 


A genus probably of only two species (Woodson. 1936; Hansen & Wunderlin) 
of nearly prostrate subshrubs to woody vines with opposite leaves and large 
flowers, native to southern Florida, the West Indies, Central America, and 
perhaps northern South America. Although the plants have been described 
under several names in other genera, most frequently Er/iZ/cx and—of course 
Urechites, they have two features that are unique among native and escaped 
Apocynaceae in the southeastern United States. The linear appendage fre¬ 
quently borne at the apex of each anther (but see below) that is spirally inter¬ 
twined with the others and the scaphiform placental scales encasing each seed 
to various degrees are perhaps unknown in the rest of the family. 

Penta/inon liiteiini (L.) Hansen & Wunderlin (Vrcchitcs lutea (L.) Britton). 
= 12, is a familiar and typical component of hammocks, thickets, and 
mangrove swamps in coastal areas of southern Florida and most of the West 
Indies; it has been reported from, but is probably uncommon in, Belize (see 
Woodson. 1933) and Colombia (see Woodson, 1936). The species is an es¬ 
pecially variable and complex one. as indicated by, for example, individuals 
in which the anther appendages arc extremely short or absent (Woodson, 1936). 
It diflers from P. Andrieuxii (Mueller-Arg.) Hansen & Wunderlin (U. Andrieuxii 
Mueller-Arg.), the only other commonly accepted species, in characters in¬ 
cluding its linear-lanceolate, acute (vs. ovate, obtuse) calyx lobes, which usually 
are as long as or longer than (vs. shorter than) the cylindrical, basal portion of 


In 
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ihc corolla lube; its essentially free (vs. concrescent) nectaries; its shorter seed 
rostrum; and its more delicate, less definitely scaphiform, more readily decid¬ 
uous placental scales. Pcntalinoii Aiu/ricuxii occurs from Oaxaca to Bcli/e and 
Ciuatemala. often in mangrove swamps but also in wet or dry thickets and 
mixed forests (Standley & Williams). 

Gibbs reported for Vrechites luica (= Pcnialinon liiicuni) the probable ab¬ 
sence of leucoanthocyanins, juglone (a naphthoquinone), and syringin (an al¬ 
cohol gl\coside) but detected a number of cardenolides (c.g.. oleadrin, urccho- 
loxin). 

Very little else seems to have been reported about Pcntalinon: for example, 
the plants were mentioned in none of a number of relatively inclusive com¬ 
pilations of information from a variety of fields. Pi’iilalinon lutcuni is used and 
perhaps grown in Guatemala to treat headaches (Standley & Williams). Pri¬ 
marily because of their cardiac glycosides, plants arc also used as a source of 
arrow poison in tropical America and arc employed in several ways medicinally. 


Ref KRENCEs: 

Dndcr roferonces lor the Apocynincac. see (imus and Standley & Williams. 

11 nder referenees for llie .Apoeynaceae. see Pic uon (1950a) and Woodson (1933. 1936). 

Hansen, B. F., & R. P. Wdnderlin. Pcnialinon Voigt, an earlier name for L’rcchlics 
Miill. Arg. (Apoeynaeeae). Taxon 35: I66-16X. 1986. 


9. rrachelospermiim Lemaire. .lard. Fleur. 1: pi. 61. 1851. 

Terrestrial to semiaqualic. woody \ ines; axes and leaves glabrous or with 
sparse, nonglandular pubescence. Leaves opposite; blades ovate, lanceolate, 
elliptic, linear, or rarely obovate (varying greatly in length-to-width ratio; 
sometimes strongly dimorphic on a single plant), apices acute to subcaudate. 
margins cKcasionally revolulc and/or undulate, bases obtuse to attenuate, often 
oblique; petioles without lateral appendages, collclcrs present on bases and 
adjacent areas of stem. Innorcsccnces terminal or axillary, pedunculate [or 
sessile], many-llowered. braclcatc; pedicels usually longer than calyces, some¬ 
times bracleolale. Calx x U-'A as long as corolla, glabrous or with sparse, non¬ 
glandular pubescence; lobes triangular, usualb' both aristatc and keeled, bases 
imbricate, squamellae present. Corolla funnelform [or salverform], shorter than 
leax es, with sparse, nonglandular pubescence (adaxially. near juncture of tube 
and throat); lobes overlapping to right in aestivation, spreading to usually 
recurved, triangular to subcordatc-ovatc, entire or undulate, somewhat oblique; 
lube and throat without adaxial appendages. Stamens inseilcd near middle of 
corolla lube, glabrous; filaments short, subterele. straight or slightly curved; 
anthers agglutinated to slylc-sligma head, each narrowly sagittate (apex acute, 
basal lobes nearly linear), incompletely fertile (bearing adaxially 2 loculcs in 
upper ' :). introrseK dehiscent, long axis moslK parallel to that of filaments. 
Nectaries 5, alternating with stamens, free or adherent to one another, nearly 
equaling ox aries. Carpels completely free in ovule-bearing region, united above; 
ovaries 2, simple, distinct, unilocular, with marginal placentae and numerous 
ovules; style obscurely bilobed in transverse section; style-stigma head cylin- 
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drical, basally umbraculiform, lobes not evident apically. glabrous. Fruits fol¬ 
licular. usually 2 from each flower (the pair divergent less than 90°), slightly 
moniliform (very narrow); surface striate, glabrous; dehiscence by an adaxial 
suture. Seeds numerous, truncate or gradually tapered basally, with a tuft of 
trichomes at apex. Lectotype species: /'. jasniinoides Lemaire; see Britton & 
Brown, Ulus. FI. No. U. S. & Canada, ed. 2. 3: 23. 1913. (In Index Nominum 
Gcncricorum the type species is indicated to be Echites rhynchospernia Wall., 
a substitute name for Rhynchospcrniuni A. DC., 1844, non Rhynchospennum 
Reinw., 1825; according to Woodson, Ann. Missouri Bot. Card. 22: 233. 1935, 

the type species is T. Jasniinoides (Bindley) Lem. [Rhynchospennum Jas- 
minoides Bindley].) (Name from Greek, trachelos, neck or throat, and sper- 
matos, seed, in reference to the rostrate seeds.)— Climbing dogbane. 

A genus of at least ten (Bailey et al.\ Ohwi) and possibly as many as 30 (Airy 
Shaw, in Willis; Corrcll & Johnston) species native throughout much of south¬ 
eastern Asia but with one. Trachelospennum r////b/7?7c (Walter) Gray, endemic 
to the southeastern United States and some adjacent areas. In our area the 
plants can usually and most readily be distinguished as woody, lianous Apoc- 
ynaccac with leaves that arc opposite and clearly longer than the flowers. 

Inclusion of Trachelospennum dijjonne in an otherwise Asian genus has 
been at least in part justified by considering the case as yet another example 
of the well-known and extensively documented floristic connection between 
the eastern parts of Asia and North America (see primarily Li; Woodson, 
1928b). One alternative to this arrangement has been to include T. dijjbnne 
in the tropical American Secondatia A. DC., as was done, for example, by 
Schumann. However, whereas all species Secondatia are thought to have 
fusiform style-stigma heads and calyces with solitary squamcllac, T. dijjonne 
has capitate or subcapitatc st>le-stigma heads and paired squamcllac. In part 
because the latter conditions were not apparent in all Asiatic members of 
Trachelospennum. Woodson (1935a) suspected that the two genera were in¬ 
distinct. Nevertheless, he prudentK a\ oided uniting them until more was know'n 
about the plants, at least in part because such an action would have perhaps 
unnecessarily replaced Trache/ospermum w'wh the older and (in North America) 
less-familiar Secondatia, as well as brought about the need for a fairly large 
number of new combinations. Unfortunatelv, this issue remains unresolved 
despite the over 50 years that have elapsed since Woodson addressed it. It is 
notable that with the exception of In = 20 for two Asian species of Trache- 
lospermiim (including T. jasminoides. see below), these two genera are evidently 
unknown cytologically. 

Two sections were rccogni/.ed in Trachelospennum by Schumann: sect. Eu- 


trachelospermum K. Schum. (== sect. Trac 



’mum), with long-pedun¬ 


culate inflorescences in the axils of the upper leaves (all of our plants lit this 
description), and sect. Axillanthus K. Schum., with sessile inflorescences in 
the axils of both upper and lower leaves. However, they appear to have little 
utility and not to have been accepted b\' subsequent workers, including Ohwi. 
who listed three species for Japan, and Tsiang & Li, who treated ten species 
in the People’s Republic of China. 

Trachelospennum dijjonne twines on herbs (including grasses), shrubs, and 
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irccs in a varicly of dry, moist, and wet habitats, including weedy places. It 
occurs along both the Coastal Plain and the Piedmont, from southern Delaware 
to eastern Texas, and in the Mississippi Valley to as far north as the southern 
parts of Missouri. Illinois, and Indiana. This distribution coincides remarkably 

with the continental shoreline of the Cretaceous Period and with the present 
range of Taxodiuin distichum (L.) Rich. (Woodson, 1935a). Although Ta.xo- 
iliuni Rich., with three species, is now restricted to North America, it is usually 
considered to be closely allied to the monotypic Glyptostrohus Endl. of eastern 
,Vsia. a relationship that has been considered parallel to that proposed for 
'I'rachclospcrDiuni (Woodson. 1928b). 

Woodson (1935a) noted that although the inllorescenccs and (lowers of 
rnichelosperniuni dUfornu’ do not vary much, certain aspects of vegetative 
morphology do. For example, plants with very narrowly elliptic to almost linear 
foliage were reported from the southwestern part of the species’ range but were 
considered laxonomically insignificant because of the existence in the same 
area of both individuals with verv broad leaves and others with variable leaf 
shape. Leaf pubescence was indicated to vary more or less haphazardly. 

rrachchispcrniuni Jasndnoidcs cun be distinguished from T. diffbrnic by its 
larger llowers in which the corolla lobes arc longer (vs. shorter) than the tubes, 
and reportedly by its stouter stems (Woodson. 1938b). In southern Florida the 
plants rarely escape from cultivation but are not known to be fully naturalized 
(Judd. pers. comm.). Brunihach S326 (flas. oh), for example, from Lower 
( aptiva Island, Lee Co.. Florida, is indicated on the label to have been obtained 
from a plant that had escaped to a thicket. 

Species of /’rachclo.spernuin} are widely cultivated indoors and, in mild cli¬ 
mates, outdoors as well (Bailey et ai)- Although the plants and flowers have 
ornamental value, it is the sweet fragrance of the flowers, particularly in T. 
Jasniinoidcs, that is best known and appreciated. 


ReFI KI-NCES: 

Under referenees for llie Apocynineae. see Airn' Shaw (in Willis); Bailey a al .: 
C'oKREi.L & Johnston; Li; (Jhwi; Sc humann; and Tsiang & Li. 

Under referenees Ibr die Apoecnaceae. see Woodson (192Hb, 1935a. 1938b). 


10. Rhabdadenia Mueller-Argoviensis in C. F. P. von Martins. FI. Brasil. 6(1): 

173. 1860. 

Terrestrial to aquatic (often in brackish water), woody vines or rarely sub¬ 
shrubs; axes and leaves glabrous. Leaves opposite; blades ovate, elliptic, or 
linear (varying greatly in length-to-width ratio; sometimes strongly dimorphic 
on a single plant), apices mucronatc [sometimes acute], margins usually re¬ 
volute. bases obtuse to cuneate, sometimes oblique [sometimes auriculatej; 
petioles without lateral appendages, colleters lacking on bases and adjacent 
areas of stem. Inflorescences axillary, pedunculate, usually 1- or 2- but some¬ 
times up to 5- or b-flowcred, bractcate; pedicels longer [sometimes shorter] 
than calyces, cbracteolate. Calyx as long as corolla, glabrous; lobes elliptic, 
apices mucronate [or sometimes lanceolate, apices acute], bases imbricate [or 
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sometimes not], squamellae lacking. Corolla funnelform, about as long as leaves, 
with nonglandular pubescence (adaxially, near juncture of tube and throat); 
lobes overlapping to right in aestivation, spreading, usually obovate, entire, 
somewhat oblique; tube and throat without adaxial appendages. Stamens in¬ 
serted at top of corolla tube, with nonglandular pubescence (mostly on fila¬ 
ments); filaments short, terete, straight; anthers slightly agglutinated to style- 
stigma head, each slightly and narrowly cordate (apex acute; basal lobes minute, 
obtuse), incompletely fertile (bearing adaxially 2 locules in the upper %), in- 
trorsely dehiscent, long axis mostly parallel to that of filament. Nectaries 5, 
alternating with stamens, free and/or basally fused, not exceeding ovaries. 
Carpels completely free in ovule-bearing region, weakly united above; ovaries 
2, simple, distinct, unilocular, with marginal placentae and numerous ovules; 
style bilobed in transverse section; style-stigma head slightly conical, basally 
umbraculiform, lobes not evident apically, with a tuft of hairs apically. Fruits 
follicular, usually 2 from each flower (the pair divergent ca. 90° or less), terete; 
surface striate to mostly smooth, glabrous; dehiscence by an adaxial suture. 
Seeds numerous, rostrate, with a tuft of trichomes at apex. Lectotype species: 
R. Po/?/// Mueller-Arg.; see Britton & Millspaugh, Bahama FI. 337. 1920. (Name 
from Greek, rhabdos, rod, and adcnos, gland, possibly in reference to the long, 
narrow follicles [the nectaries are not rod shaped].)— Rubber vine. 


A genus of three (Nowicke) or four (Airy Shaw, in Willis) to perhaps ten 
(Long & Lakcla) species of conspicuously llowcrcd, woody vines or less often 
erect subshrubs in southern Florida, the West Indies, Mexico, Central America, 
and South America from Colombia to Paraguay. Although in the past some 
species have been placed in lichifcs. Rhuhdadenia appears to be well defined 
and widely accepted at present. The plants can be most readily distinguished 
from other native or escaped .Apocynaceae in the Southeast by a combination 
of characters, including leaves that arc opposite, mucronate, and about as long 
as (but narrower than the greatest widths of) the (lowers, and calyx lobes that 


are foliaccous. half elliptic, and mucronate (those of Allanianda cathariica are 
tbliaccous, half elliptic, and acute). 

Mucller-Argovicnsis distinguished two evidently unnamed groups within 
Rhahdadcnia. each treated as a section b\ Schumann: sect. Eglundidosuc K. 
Schum. (= sect. Rhabdadenia) with nonsquamcllate calyces, and sect. Cilan- 
didosac K. Schum. with squamellalc ones, treated here as the genus Angadcnia 

Miers. 

Rhabdadenia is represented in the Southeast by R. bijlora (Jacq.) Mucller- 
Arg., a species that is characteristic of shallow water in mangrove swamps 
(Long & Lakcla; Standlcy & Williams) but also occurs in coastal hammocks 
and thickets, as well as on canal banks (Godfrey & Wooten). The plants grow 
on various species of shrubs and trees throughout the range of the genus, except 
that they appear not to coexist with tw'o other species of Rhabdadenia native 
to the eastern slopes of the Andes from Colombia to Paraguay (Woodson, 
1933); in Central America they are reportedly confined to the Atlantic Coast 
(Standley & Williams). 

Data summarized by Young suggested that in some cases the synthesis oi 
(lavonoid sulfates by angiosperms might be of systematic importance but in 
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olhcrs environmental factors might be more directly responsible; a strong cor¬ 
relation evidently exists between the production of these compounds and growth 
in such habitats as alkaline deserts, salt marshes, and mangrove swamps. Al¬ 
though llavonoid sulfates were indicated in (unspecified) members of Rhab- 
(IcKh’iiiu. the genus was not included in Young's discussion. Therefore, it might 
be of interest to compare plants of R. hi flora from mangrove swamps and those 
from less saline habitats with respect to their production of these compounds. 

Surprisingly little else has been reported about this genus. Despite the fact 
that the plants have large, attractive llowers, they were not included in several 
standard treatments of cultivated and/or economically important plants. In 
addition, they escape mention in other relatively inclusive compilations, such 
as those dealing with chemistry, cytology, anatomy, embryology, and seeds. 


RhI CKI NCES: 


Uiuicr rcfcrcnecs for the Apoc\ nincac. see .Airy Shaw (in Willis); (jodfrey & Wooten; 
Lono & Lakela; Schumann; Si andlev ct Williams; and Younc:. 

Under referenees I’or the Apoevnaccae. see Mueller-Argoviensis; Nowicke; and 
WoGixsoN (1933). 


Tribe Apoc vnf-Ae; [subfam. Apocynoideae Woodson, Ann. Missouri Bot. Ciard. 

17: 9. 1930.1 


1 1. Apocyiium Linnaeus. Sp. PI. 1: 213. 1753; Cien. PI. ed. 5. 101. 1754. 

Terrestrial, erect or ascending, perennial herbs; axes and leaves glabrous or 
with nonglandular pubeseenee. Leaves opposite to sometimes suboppositc and/ 
or alternate [rarelv whorled]; blades ovate to narrowly lanceolate, apices often 
mucronate. margins often revolutc. bases truncate to attenuate, often oblique; 
petioles without lateral appendages, colleters present on bases and adjacent 
areas of stem. Inllorescenees terminal or axillary, pedunculate, few- to many- 
llowered, bracteate; pedicels usualK longer than calyces, rarely bracteolatc. 
C'ah x '4 to nearly as long as corolla, glabrous or with nonglandular pubescence; 
lobes narrowly triangular, bases slightly imbricate, squamellae lacking. Corolla 
campanulate. short-c\lindrical. or urceolate. much shorter than leaves, mostlv 
glabrous; lobes o\ eiiapping slightb to right in aestivation, erect, spreading, or 
rellexed, triangular to subeordate-ovate. entire, not oblique; tube with 5 adaxial 
appendages opposite lobes and near base. Stamens inserted very near base of 
corolla tube; filaments short, terete. cur\ ed; anthers agglutinated to clavunclc. 
each sagittate (apex and basal lobes acute), incompletely fertile (bearing adax- 
ially 2 locules in upper ':). introrsely dehiscent, long axis mostly parallel to 
that of filament. Nectaries 5, alternating with stamens, distinct, not exceeding 
o\ aries. Carpels completely free in ovule-bearing region, united above; ovaries 
2, distinct, unilocular, with marginal placentae and numerous ovules: clavunclc 
rhomboid, with 2 lobes apiealK. Fruits follicular, usually 2 from each llowcr 
(the pair divergent less than 90° basally but sometimes incurved and convergent 
or even crossing apically). narrowly cvlindrical; surface striate, glabrous; de- 
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hisccncc by an adaxial suture. Seeds numerous, narrowly eylindrieal, with a 
tuft of trichomes at apex. Lectotype species: A. androsaemifoUum L.; see 
Britton & Brown, Ulus. FI. No. U. S. & Canada, ed. 2. 3: 21. 1913. {Apocynum 
listed by Linnaeus [Philosophia Botanica, 141. 1737] as a name provided by 
Tournefori. although it had been used by Dioscorides and his contemporaries 
as early as the fourth century n.c. for nearly any plant with milky sap. Name 
from Greek, apo. away from or separate, and kynos, dog, supposedly in ref¬ 
erence to the use of some species as a dog repellent.) — Dogbane, Indian hemp. 


A taxonomically controversial genus of herbs for which the number of species 
is remarkably dependent on generic as well as specific limits. Considered in 
the strict sense, as it is here. Apocynum includes only American plants. Even 
so defined, the number of described laxa had grown from two species of ques¬ 
tionable distinctness late in the nineteenth century to more than 110 species 
and a number of infraspecific taxa by 1928 (Woodson, 1930). Following Wood¬ 
son's (1930) treatment, most authors now recognize about seven species in the 
genus. Naturally distributed from approximately 30°N latitude in northern 
Mexico and southern Texas to about 55°N in southern Canada. Apocynum is 
probably the only genus in the family that occurs only in temperate climates. 
While all species, regardless of taxonomic interpretation, are present in the 
contiguous 48 states, only a few extend into Mexico and Canada, and none is 
know to occur in peninsular Florida. 

Old World members of this assemblage have also been referred to a variable 
number of species in Apocynum and/or two segregate genera. Woodson (1930) 
recognized two species in Trac/iomimm Woodson and three in Foacynum 
Baillon. However, Corrcll & .lohnston considered Apocynum in the broad sense, 
indicating seven species for North America but 70 for temperate and tropical 
regions elsewhere. Three or perhaps four species were recognized in Europe by 
Markgraf(in Hey wood), all assigned to Trachomitum. One of these, T. venetum 
(L.) Woodson, was indicated for the People’s Republic of China by Tsiang & 
Li, who retained it in Apocynum but referred two other species in that country 
to Poacymnn. Ohwi treated a single species in Japan. Although he maintained 
it in Apocynunu it is probably closely related to if not conspecific with /'. 
venetum. Pobedimova recognized six species of Trachomitum and two of Poa- 
cyniun in the Soviet Union. According to Woodson (1930), Trachomitum 
occurs sparingly on the shores of the Adriatic, Aegean, and Black seas in Europe, 
and more generally from there to the Yellow Sea and the Sea of Japan, while 
Poacynum is found in “Songria and Turkestan.” 

.■{pocynum (in both name and generic concept) has had an extraordinarily 
long and complex history, most of which has been thoroughly recounted by 
Woodson (1930). Although the name is present in herbals dating back to the 
fourth century b.c., it probably was not used unequivocally and exclusively for 
plants now included in the genus until the seventeenth century a.d. It is thought 
that before that time, and particularly during the lives of, for example. Theo¬ 
phrastus, Pliny, and Dioscorides, the name was used for nearly any plant with 
milky juice. Many plants once called “Apocynum” are now included in the 
Asclepiadaceae. while others belong to the Euphorbiaceae. 

Tournefort (Inst. Herb. 2: 91-94. 1700) was apparently the first to propose 
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dix ision oCAp<H'ynin}i. once all ihc euphorbiaccous elements had been removed 
(see also discussion of suborder). His removal of Pcriploca L. and Ascicpias L. 
from the genus appears to have presaged more recent delimitations (including 
ones adopted here), except that some plants now included in Ascicpias and 
related genera were retained as one of two unnamed groups. 

In limiting the number of species in Apocyniii)} to five, Linnaeus (Sp. PI. I: 
2 13. 214. 1753)conceived a less heterogeneous group than Tournefort’s. Never¬ 
theless, onlv A. (indrosacniif'oliiini and .1. cantmbinuni L. have been retained 

ar % 

in the genus by modern botanists. According to Woodson (1930), for example, 
two of the three remaining species actually belong to two closely related genera, 
rraclioDiitiini and Icfinocarpus R. Br.. and a third is more distantly placed, in 
Parsansia R. Br. (Apocynoideae: Parsonsieae). 

Woodson (1930) considered Apocynuni and the two segregates, Trachoniimni 
and PoacvnuDi. to be distinct at the subfamilial level from the remainder of 
the Echitoideae (= Apocynoideae) as delimited by Schumann. For reasons 
outlined in the discussion of the family, the group is recognized here as one of 
three tribes of Apocxnoideae. the Apocx neae. 

The trichasial inllorescenceand the distinct corollar appendages of Apocynuni 
were considered by Woodson (1930) to be more primitive than the correspond¬ 
ing conditions in 'I'rachoniituni and Poacynuni. In each of these Old World 
genera, the inllorescence is monochasial and the corollar appendages are fused 
into a ring. The latter is reduced in Poacynuni, a condition that could, by 
extrapolation, be considered even more advanced. In addition, whereas the 
nectaries are distinct in Apocynuni and Prac/ioniifuni, they are fused and there- 
fore presumably more advanced in Poacynuni. Thus, .Apocynuni might be 
considered the least specialized of the three genera in this tribe, and Poacynuni 
the most advanced. Howex er. of relevance to such a proposal is Woodson’s 
report (1930) that adjacent nectaries in . Ipocynuni are sometimes fused early 
in dexelopment. 

I'he rex ision of . Ipocynuni by Woodson (1930) xxas preceded by a lengthy 
and detailed account of its taxonomic and nomcnclatural historv. anatomv and 

m0 

morphology, infragencric relationships, geography, and economic uses. Some 
of the more important and/or enlightening aspects of this discussion arc sum¬ 
marized beloxx. 

Primarilx on the basis of anatomical ex idcncc from seed-grown plants, 
Woodson (1930) xvas able to provide a relatively clear interpretation of the 
vegetative life history characterizing the genus. Buds formed on the axis of the 
hx pocotyl or in the axils of the cotyledons develop into more or less vertical 
rhizomes, from xvhich both the aerial stems and the mostly horizontal, so- 
called “gemmiferous” roots arise. The latter may attain lengths of several 
meters and produce buds laterally that develop into new vertical rhizomes that, 
in turn, gixe rise to both additional aerial stems and horizontal roots. The 
rhizomes, xvhich are perennial, bear cataphylls that grade into true leaves on 
the aerial stems, xvhich are annual. Many species have been proposed to ac¬ 
commodate variations in aerial-stem development that Woodson (1930) thought 
to be mostly due to environmental and not genetic factors. Absorptive roots 
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are freely produced on both the rhi/omes and the horizontal roots, although 
they arc more numerous on the latter. The plumule evidently docs not play a 
significant role in the formation of roots. In the production of rhizomes on the 
hypocotyl, Apocymini and Trachomiiuni appear to be unique within the family. 

Woodson’s (1930) investigations into the reliability of a diverse set of po¬ 
tential characters have contributed to our understanding of the taxonomic 
relationships within the genus. While in general the size, shape, and pubescence 
of leaves arc not reliable taxonomic characters, the opposite is true of the 
angles at which they are held relative to the stem (sometimes unreliable on 
herbarium specimens) and the degree to which those on primary and other 
axes arc uniform. The intcrpetiolar appendages (colleters), as in the rest of the 
family, are superficial (there arc no vascular connections) but nevertheless 
probably represent vestigial stipules. As in many other Apocynaceae, the sto¬ 
mata are anomocytic (there arc two or more subsidiary cells parallel to the 
opening), and they arc distributed only on the abaxial surfaces of the leaves. 
The number of layers of palisade cells in the mesophyll ranges from one in 
some leaves to several in others and was shown experimentally by Woodson 
(1930) to be independent of environmental conditions. This character sup¬ 
posedly provides a constant distinction between Apocynum androsacmifohum, 
with only a single layer, and A. caiinahiniini, in which the layers vary from 

two to several. 


Evolution in the flowering portion of the plant body in Apocynum was en¬ 
visioned by Woodson (1930) to have involved foliar reduction, floral aggre¬ 
gation. and a transition from determinate to indeterminate growth. Thus, the 
condition in A. pumiliim (Gray) Greene (determinate, terminal, trichasial cymes 
with scarious bracts and a progressive reduction to individual flowers in the 
leaf axils below) was considered to be most primitive; those in A. androsae- 
mifoliiim (less-determinate, terminal cymes with scarious bracts and only abor¬ 
tive flowers in the leaf axils below) and A. sibincum Jacq. (indeterminate, 
terminal cvmcs with foliaccous bracts and no axillary flowers) representative 
of intermediate stages; and that in . 1 . cannabtnum (indeterminate, terminal 


cymes with scarious bracts and no axillary flowers) most advanced. 

Calyx-lobe color is dependent on environmental conditions and therefore of 
no taxonomic importance. Calyx lobes are entire in all species except Apocynum 
medium Greene var. lividum (Greene) Woodson, in which they are minutely 
toothed. Corolla-lobe shape is not indicative of relationships, although ori¬ 
entation is. The comparative widths of the corolla-tube base and summit are 
important, as are the relative lengths of the calyx and corolla. With the exception 
of two varieties of.f. medium, the corollas in Apocynum are glabrous. 


Three ridges originating at the base of each petal, in the tubular region, 
converge to form a pointed tip that projects into the small space between 
adjacent anthers, at about the summit of their auricles. The possible role of 
these structures in floral function is discussed below. 


The pollen Apocynun} is shed as tetrads (see Fr>e & Blodgett), as is that 
of Trachomitum and Poacynum. The individual grains are small, spheroidal, 
and rather smooth. The pollen of nearly all species is largely abortive, as is 
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FiciUKn 5. Apocyniim. a-p. ,1. aiulrosaci>uJ(^liunv. a, disial pari of llowcring stem, 
with botli terminal and axillary innorcsconces. x V:; b. leaf, x Vy c, flower bud, corolla 
lobes overlapping lo right, x 3; d, detail of inflorescence with 3 flower buds, 2 open 
flowers, and 3 posl-anlhesin flowers, the last with persistent calyces, x 2; e, flower cut 
longitudinally, showing urceolate corolla with reflexed lobes, anthers agglutinated to 
clavuncle, 1 nectars, ol 5, on left, gynoecium free in ovule-bearing region but united 
above into clavuncle, x 6; f corolla cut open between lobes, with 5 adaxial appendages 
and 3 of 5 stamens, x 3; g. stamen, abaxial side, with basal auricles curved toward each 
other, X 10; h, stamen, adaxial side, with 2 locules in upper '/: of anther, x 10; i. 







































































1989] 


ROSATTI, APOCYNINEAE 


395 


indicated by the unequal sizes of members of individual tetrads, and “poly- 
sporous” tetrads are frequent, supposedly indicating abnormal meiosis. These 
observations suggest that hybridization may be frequent within the genus. 

The carpels in Apocynum are separate in the ovule-bearing region, except 
that they arc partially embedded in the receptacle (hence, semi-inferior ovaries). 
They arc fused in the region that normally corresponds to the style and stigma 
into a fleshy, rhomboid body known as the clavuncle. Elongate glandular hairs 
in the upper half of this structure arc adjacent to similar outgrowths at the 
point where the anthers are attached to the filaments. Coherence of the stamens 
to the clavuncle, a characteristic of the Apocynoidcae (as recognized here), is 
effected by an exudate from these cells. The anthers fit together closely, forming 
a cone over the top of the clavuncle. Into the space between this cone and the 
summit of the clavuncle, pollen is shed. 

The mechanism of pollination in Apocynui)} is not fully understood, even 
though the flowers have long been a matter of great curiosity. At least a part 
of the problem has centered around a debate concerning the location of the 
stigmatic surface. According to Woodson (1930), Linnaeus and other early 
workers thought that it is situated at the summit of the clavuncle; indeed, they 
probably assumed Apocynum to be like most other flowering plants in this 
regard, in spite of the structural peculiarities involved. Many later authors 
adopted the view that it is located in the basal half of the clavuncle, with the 
most notable exception that Demctcr provided anatomical evidence resur¬ 
recting the original idea. Despite Woodson's (1930, p. 66) statement that Dc- 
mctcr’s findings were “by no means a help” in the debate, Woodson never¬ 
theless provided an illustration showing that “the upper portion bears typically 
glandular stigmatic cells” and that the “lower region is scarcely equipped to 
carry on the function of the stigma.” Woodson (1930) also observed that pollen 
tubes penetrated the clavuncle in the region enclosed by the anther cone. Clear¬ 
ly, resolution of this controversy is essential to understanding pollination in 
the genus and throughout the family (sec also Schick, 1980, 1982). 

Woodson (1930) pointed out that, although there was abundant and un¬ 
equivocal evidence that species of Apocynum are self-incompatible, normal 
insect visits do not effect cross-pollination. Indeed, as stated by a number of 
observers (e.g., Legget, 1872a-c; 1873a, b; Woodson, 1930), although flowers 
are abundantly produced by most plants, only a few develop into fruits. Wood- 
son (1930) implied that the reception by a stigma of pollen from another plant 


gynoccium, with 2 distinct ovaries subtending clavuncle, x 12; j, 2 distinct, unilocular 
ovaries cut in transverse section, each with marginal placenta and numerous ovules, x 
12; k, post-anthesin flower, with persistent calyx (lips of 2 lobes removed), 5 nectaries, 
and 2 ovaries, x 6; 1, 2 mature follicles, from a single flower (typically, both carpels 
developing), x m, seed, with apical tuft of irichomcs, x 1; n, seed, tangential side, 
with trichomes removed and hilum on right, x 6; o, seed, adaxial side, with trichomes 
removed and hilum in foreground, x 6; p, mature seed cut longitudinally through hilum 
but otherwise as in “n” (seed coat hatched, endosperm stippled, embryo unmarked), 

X 10. 
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is only accomplished after those relatively rare occasions on which trapped 
insects exert enough energy in attempting to escape that the anther cone is 
disrupted. 

Despite Woodson's (1930) belief that pollination in Apocynuni is not under¬ 
stood, at least two accounts (Knuth; Legget, 1872a-c, 1873a, b), based primarily 
on observations of .1. cuidrosacniifoliuDi, seem to have some merit. The fol- 

4 

lowing is based upon a combination of these and my own observations. 

Nectar guides in the form of pink stripes extend from the sinuses between 
corolla lobes to the base of the corolla tube, highlighting five openings to spaces 
at the base of the llower. between the nectaries. Each opening is defined by the 
base of one anther and the corolla tube from one of its inwardly projecting 
appendages to the next. The two auricles at the base of each anther are curved 
toward each other. They and the appendages of the corolla arc shaped and 
oriented in such a way that while an insect part such as a proboscis or a leg 
could freely pass through the opening in a downward direction to reach the 
nectar, it would likely be funnelcd during withdrawal by one half of one ap¬ 
pendage and the nearest auricle into the seam between that anther and the 
next, which becomes increasingly narrow from its base to its summit. That the 
insect parts in question thus become tightly w'cdgcd between the anthers is 
indicated by the frequency with which they are left behind by departing insects. 

A visitor that leaves intact would probably have pulled its inwedged part along 
the seam between adjacent anthers until the widest part of the clavunclc w'as 
reached (the point at which the clavunclc and the stamens arc agglutinated). 
Thus, scraping from three sides ultimately w'ould have been cfl'ccted during 
the insect’s attempts to free the part and most, if not all, of any pollen that 
might have been on it would have been deposited on or near the clavunclc 
immediately beneath the widest part, suggesting that this is the most efl'cctivc 
location for the stigmatic surface. The struggle for freedom would usually be 
suHicient to force apart the anther cone, allowing pollen in the space above the 
clavunclc to be released, deposited on the visitor, and transferred to another 
llower. It is perhaps significant that the nectaries arc located beneath the corollar 
appendages, where they arc somewhat protected from the activities described 
above. 

Several fruit and seed characters were thought by Woodson (1930) to be 
taxonomically important. He considered erect follicles to be more primitive 
than pendulous ones because they occur only in Apocynuni pinniluni (Gray) 
Greene, in w'hich the innorescence/infructesccncc in general was considered 
primitive. He also used follicle length and shape (straight or curved), as well 
as seed and coma length, to separate taxa. 

Woodson's (1930) key divided the species oi Apocynuni into four groups 
based on leaf orientation (ascending, spreading, or drooping) and the relative 
lengths of calyces and corollas. Although the correspondence between these 
divisions and four sections proposed by Beguinot & Belosersky is close. Wood- 
son (1930, p. 70) contended that recognition of such infragcncric taxa was both 
unnecessary and artificial because “the species are so coniluent as to make 
sectional lines extremelv obscure.” It is therefore not entirclv clear whv he 
chose to recogni/e sev en species instead of one. except that he was a strong 
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proponent of the idea that hybridization is responsible for most of the inter- 
gradation between species. 

One of the four species and most of the numerous varieties recognized by 
Woodson (1930) in eastern North America, as well as 12 of the 21 species and 
varieties he recognized in the entire genus, were thought by him to have resulted 
from hybridization. Numerous examples of fruit-bearing, putatively parental 
populations adjacent to and/or intermingled with sterile, presumably hybrid 
populations were cited in support of this view. For example, although Apoc- 


vnum andwsacmifolium, A. cannahinunh A. sibiricum (cited as A. hyperici- 
folium Aiton), and A. medium were all abundant in a field near South Bend, 
Indiana, during the summer of 1928. only plants assignable to the first three 
species later developed fruits: A. medium, then presumed to be a hybrid between 
. 1. androsaemifolium and .1 eaiuiabinum, was completely sterile in this sense. 
Woodson (1930) also cited a locality in Colorado at which fruiting clones of 

. 1. androsaemifolium var. incanum A. DC. were intermingled with nonfruiting 

« 

individuals of. l. medium var. florihundum (Greene) Woodson. One small plant 

% 

with the leaves of the former and flowers quantitatively intermediate between 
the two was discovered in 1929. The plant was 

var. intermedium Woodson even though, evidently, no other individuals had 
been discovered. Whether or not that single plant ever set fruit was not men¬ 
tioned. Despite the failure of man\ plants of presumed hybrid origin to set 
fruit, those of. for example, the common and typical eastern variety of A. 


medium frequently do (although those of the more restricted western varieties 
evidently do not). 

Woodson (1930) was unable to support his presumptions of hybridity with 
observations of meiosis in pollen mother cells because of the small size of the 
anthers involved and because of complications posed by the latex. However, 
meiotic irregularities were often indicated by individual pollen tetrads in which 
some of the grains were abortive and relatively deficient in nuclear material, 
while others included more than the usual complement. He reported that, 
although all taxa have some sterile pollen, percentages were lowest in those 
not considered to be of hybrid origin. 

In what has become one of the truly classic studies in plant biology, Anderson 


experimentally evaluated what he termed (p. 159) the rather extreme position 




Woodson 


from specimens determined by Woodson to belong to A. androsaemifolium, 
A. eannabinum. and . 1 . medium were germinated, and the resulting plants were 
grown for about a year and a half. Pollen fertility among progeny of the pre¬ 
sumed parental species was generally higher than that among offspring prop¬ 


agated from the supposed hybrid: the average percentage among seven seedlings 
propagated from one individual assigned to . 1 . eannabinum was 95.1. with 
values ranging from 91 to 98: for A. androsaemifolium the figures for 11 seed¬ 
lings from one individual were 80.9 and 42 to 99, respectively: and for A. 
medium the overall figures for 25 seedlings of five individuals were 64.9 and 
4 to 99. On the basis of identifications provided by Woodson, who was unaware 


of the experiment and therefore the origin of the specimens, both of the pu¬ 
tatively parental species bred true in the sense that all of the progeny were 
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assigned lo the same species as Ihe plants from which they were propagated; 
hovve\er, both glabrous and pubescent varieties were said to have been seg¬ 
regated from eaeh. Of 25 specimens representing the progeny of what he had 
identified as .1. medium. Woodson (1930) indicated that only 18 could still be 
assigned to that taxon (14 definitely, four questionably), five to A. androsac- 
mifo/iiim (three definitely), and two to A. camudnniim (one definitely). It is 
also notable that all of the specimens Woodson considered to be of questionable 
identity had been propagated from .1. medium. 

Anderson concluded that although . Ipoeyuum medium is a hybrid between 
. 1. (indrosaemifo/ium and .1. eaimahinum, its taxonomic status, at least in an 
evolutionary context, is not comparable to that of the parental species. Indi¬ 
viduals assignable to this entity appear to comprise a spectrum of cases, each 
one or more generations removed from the original cross (i.e., an original cross) 
between the species, in which some are sterile, others display high levels of 
heterozygosity, and still others breed nearly true. He also implied that while 
hybridi/ation is a frequent occurrence throughout the genus, it is responsible 
for fewer taxonomic problems in western than in eastern North America. He 
considered increased variation in species that were originally more distinct to 
be one ol the most significant elTects of introgression in the genus. 

The eonclusions of Woodson (1930) and Anderson regarding hybridization 
in . Ipoeyuum appear to be generally accepted at present. However, it is notable 
that they have remained unsubstantiated by. for example, chemical and cy- 
tological evidence, despite considerable advances in and increased taxonomic 
uses of the techniques involved. Since publication of Anderson's work in 1936. 


ehromosome numbers ha\'e been reported for .1. cmdro.saemifolium {2u = 16. 
22). .1. eafuudumim (In = 16, 22), and .1. .sihirieum var. eordigerum (Greene) 
Fern. {2n = 22) (see Van der Laan & Arends). 

Cileason (New Britton & Brown Ulus. FI. No. U. S. & Canada 3: 72. 1963) 
and a majority of his contemporaries, according to him, thought that plants 
assignable to . Ipoeyuum medium represented hybrids between .1. audro.sae- 
mifoliuui and either of two other species he considered well marked, .1. eau- 
ucduuuui and A. .sihirieuui. Gleason indicated that a plant should be referred 
to .1. medium il it did not agree with at least six of the seven elements he used 
to distinguish either .1. cmdro.saemifolium or, collectively, .1. cauuahiuum and 
. 1. .sihirieum. Gleason also thought that the extreme variation in .1. eauuahiuum 
was due to hybridization with A. .sihirieum. and perhaps with another, evidently 
unnamed, densely pubescent species as well. 

While it is clear that .Ipoeyuum audro.saemifolium. .1. eauuahiuum. and 
various hybrids between them (including those assignable to A. medium, as 
well as to varieties ol this and the parental species) are represented in the 
southeastern llnited .States, the occurrence there of. 1. sihirieum is questionable. 
The purer forms of .1. audro.saemifolium (corolla pink or striped with pink, 
the tube at least as long as the calyx, the lobes spreading; leaves drooping) and 
. I. eauuahiuum (corolla whitish or greenish, the tube about as long as the calyx, 
but sometimes shorter or longer, the lobes erect or nearly so; leaves ascending 
or only slightly spreading), as well as plants inlluenced by the genomes of other 
species, are all widespread in North America and the Southeast. 
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Plants assignable to Apocymim anclwsacmifolium appear not to oecur in 
Florida (see, for example, Clewell; Correll & Johnston; Small, 1913, 1933) and 
generally to be scarcer in the more southern parts of our area. According to 
Hitchcock and colleagues (p. 79), the species occurs throughout much of Canada 
and the United States, except for “the s.e.” Individuals of this species with 
pubescent abaxial leaf surfaces and perhaps others with glabrous ones may 
occur in the Southeast, although the latter are more representative of popu¬ 
lations in the western United States .Apocynum cannabinum is represented 
in our area by two pubescence-based variants that, perhaps like the foregoing, 
may be of questionable significance. What has been called var. pubescens (Mitch.) 
A. DC. (many parts of the plants hairy) is mostly restricted to eastern North 
America, while the typical element (plants glabrous throughout or only sparsely 
hairy in places) is not. Plants assignable to A. medium may be more common 
in the eastern two-thirds of the continent, although they occur as far west as 
California (Munz) and the Pacific Northwest (Hitchcock et ai). 

Apocymim sibiricum (A. hypericijolium). at least in its purer forms, diflers 
most conspicuously from other members ol the genus that may be found in 
the Southeast in its sessile or nearly sessile leaves. Variants with deeply cordate 
leaf blades, the bases of which often clasp the stem, and corollas about as long 
as broad have been referred to var. cordigenim (Greene) Fern., and those with 
very narrow leaves and corollas longer than broad would qualify as var. sa- 
liymim (Greene) Fern. Evidently, the typical clement includes plants that arc 
glabrous and have oblong to narrowly ovate leaves and corollas about as long 
as broad; pubescent plants otherwise fitting this description have been referred 
to var. Farwellii (Greene) Woodson. While most authors have not indicated 
. 1. sibiricum for our area in particular, some (e.g., Correll & Correll; Correll & 
Johnston) have stated that it occurs throughout most of North America. Al¬ 
though Stcyermark indicated that in Missouri it occurs as far south as Texas 
County, the southernmost border of w hich is within 50 miles of Arkansas, and 
Harvill and colleagues reported it for Isle of Wight County in Virginia, I have 
seen no specimens from the Southeast that are assignable to this species. 

Species of Apocynum occupy a variety of habitats from sea level to the 
SLibalpine zone, including saline and fresh-water beaches and shores, cultivated 
and fallow fields, open woods, roadsides, railsides, prairies, and dunes. In the 
Carolinas .1. androsacmifolium appears to be confined to the mountains ol 
North Carolina (Radford ct a/.). At least in Missouri, plants of ,J. sibiricum 
reportedly occur in moistcr habitats than do those ofother species (Steyermark). 


''^I^clcrminalion of the typical element of Iporyiiuni iunln >Mic/)iii()l!un} was addressed b\ Woodson 
(1932). He considered the variant ofeasiern Norili .America to be ixpieal, primarih because Linnaeus 
(Sp. PI. 1:213. 1753) wrote in the proiologue “habitat in Virginia, Canada." Although Linnaeus also 
indicated at that time “tbliis ovalis ulrinque glabris" and most eastern plants are pubescent, the 
triehomes are generally evident onl\- with the aid ofa hand lens, and according to Woodson (p. 31) 
“glabrous" at that time “was a rclati\ c term ofnot too great exactitude." Thus, specimens considered 
by Linnaeus to be glabrous could actually have been pubescent. II' Woodson's interpretation is correct, 
the correct name for the glabrous varietx of w estern North America would be \'ar. ylahrun] Macoun. 
and most ifnot all plants in the east would be assignable to var. undrosacniifoliunj. Further resolution 
of this problem appears to be lacking. 
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altliough in Ohio individuals assignable to this species were considered to be 
xerophytie (Schaffher). Other ecological dilTerences among species Apocyniun 
are not obvious. 

Apocynun} caniuihinuni is often a serious weed in, for example, crop fields 
ol'corn. sorghum, and soybean. According to Schultz & Burnside, yields from 
irrigated plantings of corn were reduced very little by the presence of this 
species, but those from unirrigated corn and sorghum were reduced by as much 
as 15 and 30 percent, respectively. 

Apocyiiui)} has had a long and varied history of use by humans, most of 
which has been reviewed by Woodson (1930). The fibrous bark of several 
species, but most notably that of .1. cannahiniiDi Indian hemp, has been and 
continues to be a source of thread and cord for the construction of such articles 
as clothing, sails, fishnets, and rope. Studies during the late nineteenth and 
early iv\entieth centuries suggested that the fiber could be profitably used to 
make paper, although nothing much seems to have been accomplished along 
these lines since then. Dried and usually pulverized roots and rhizomes of .1. 
CLUinahininu have a stimulating ellect on heart function (undoubtedly due to 
the presence of cardiac glycosides; see discussion of the suborder) and were 
used by early settlers in the treatment of dropsy and as a diurcctic (Uphof), 
while those of most species enhance the mo\ement of a variety of bodily 
substances in humans. According to Chittenden, the roots of . 1 . ciiufrosacnii- 
Jo/luni and .1. cannahiniini are poisonous and differ in their medicinal effects. 
Reports published in the early part of this century indicate that latex from 
species o\' Apocyniini (and A.sclcpicis) was a better potential source of rubber 
than was that of any of the many other species investigated and that the 
produciion of both latex and fiber was optimal in plants grown on arid land 
generally unfit for most other crops. Fields in the western United States were, 
and perhaps still are, allowed to become dominated by species of. f/iociv;///?; 
because of the nectar they provide for honeybees. 
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